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EDITOR’S NOTES
I hope you enjoy the 2021 issue of the Bulletin of
the Massachusetts Archaeological Society!
Inside you will find two articles. The first, by
Alan Strauss, explores two Orient Phase sites
in Rhode Island and looks at the use of steatite
during that time. The Orient Phase, part of the
terminal Archaic, sees many shifts and changes.
Pottery is added to the technological repertoire,
but steatite vessels continue to be made and exchanged. Strauss adds sourcing data on steatite
from one of his sites, and compares the elemental analysis to potential sources. Archaeologists
have emphasized the exchange of steatite vessels
as characteristic of the Orient Phase and Strauss’s
piece highlights a non-destructive technique that
could help better understand distribution. Dan
Zoto’s article features experimental archaeology, as he looks at six types of raw material used
by Indigenous people in the Northeast and how
those materials are effected by heat-treating.
Zoto’s experiment demonstrates that to achieve

visible changes in lithic materials, heat was likely
applied intentionally. Both pieces reflect on shifts
in ancient knowledge, and suggest the interesting
interplay of cultural patterns and technological
innovation.
Since the start of the COVID-19 pandemic in midMarch 2020, the MAS Board has made all back
issues of the Bulletin available online in partnership with Bridgewater State University’s library:
https://vc.bridgew.edu/bmas/. Many libraries
have remained closed or with limited access,
and by making the issues available electronically,
scholars and students are able to use all of this
marvelous research.
Many thanks to the authors, contributors, and reviewers who helped complete this issue—I trust
you will find much here of great interest!
Ryan J. Wheeler

STONE BOWLS TO CERAMIC VESSELS: EVIDENCE OF THE
TERMINAL ARCHAIC PERIOD IN RHODE ISLAND
ALAN E. STRAUSS
Cultural Resource Specialists of New England
222 Fourth Street
Providence, Rhode Island 02906
E-mail: Ansch100@Cox.net
Abstract
Terminal Archaic sites, particularly those with Orient Fishtail points, are uncommon in the state of Rhode
Island and in New England in general. Data from two sites along Narragansett Bay are presented here. Several Orient Fishtail type points were recovered during Phase II excavations at these sites. In southeastern
New England, the Fishtail points correlate with Wayland-Notched points. In addition to several diagnostic
points, one site, the Johannis Peninsula Site, contained over 200 fragments of chipped steatite. Steatite
was widely used to make stone bowls, pipes, and other artifacts during the Terminal Archaic. Only about
three coastal Late Archaic sites in the state are known to have contained steatite bowl fragments (in Dixon
1985:8, 1987). The Falugo Site contained several subsurface features some of which contained deer and
mammal bone as well as sharks’ teeth. Data from these sites add to our greater understanding of the little-known Terminal Archaic period. Furthermore, ancient steatite fragments (a rare find) are geochemically
compared with the local steatite stone bowl quarries to find a possible source match.
Background
The very end of the Archaic period, known as
the Terminal Archaic, is not well understood. It
is believed that stone bowls, modeled after earlier wooden vessels, were replaced by ceramic
pots during this period. The stone-made vessels
with their characteristic lug handles were manufactured from steatite, also called soapstone.
Soapstone is limiting in that it can be heavy to
transport and must be obtained from a quarry or
outcrop. Clay can be found in a number of locations and has more varied applications. Sites with
steatite artifacts, bowls, pipes, and debitage are
often located along estuaries and rivers where
the heavy vessels could be transported by boat
(Snow 1980:240). Orient people were involved in
both fresh- and salt-water fishing at sites occupied in the spring and fall. Numerous sites (Frost
Island Phase) have been found along the banks of
the Susquehanna River and its associated streams
2021, Vol. 82(1-2)

(Snow 1980:244). The use of these heavy stone
vessels must have been advantageous (perhaps
for their quality of great heat retention).
The period being discussed (3,700 to 2,700 BP)
is the transition between Late Archaic and Early
Woodland (Snow 1980:4; Witthoft 1953). This
period is characterized by pre-ceramic carved
soapstone vessels with broad semi-lozenged and
narrow fishtail-shaped points (Ritchie 1969:150).
“Marcy Creek Plain” ceramics, a crude early form
of pottery from the Potomac drainage, which used
crushed steatite as tempers, was regarded as an
intermediate between stone vessels and the later
more sophisticated ceramics (Snow 1980:240).
The Susquehanna tradition dominated the first
half of the Terminal Archaic period around 3,650
BP (Snow 1980:244). The latter half of the period
exhibits Orient Phase narrow points usually made
of quartzite. Orient points are often associated
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with steatite vessels. According to Dincauze, the
Orient is derived from a merger or extended encounter between the Susquehanna and Small
Stemmed traditions (Dincauze 1975:27). The
peak of the Terminal Archaic period appears
to be between 3,400 and 2,900 BP. (Dincauze
1972; Ritchie 1980). The stone vessels were likely modeled after wooden prototypes. Steatite
bowls were replaced by Vinette I ceramics, the
clay of which was more widely available (Ritchie
1959:39). By about 2,600 BP it may be that stone
vessels were replaced by ceramic pots (Sassaman
1999). At this time, the single nuclear family and
small extended family were probably the typical
household units.
Steatite Raw Material
Steatite (soapstone) is composed of metamorphosed talc and magnesium silicate hydroxide.
The talc element causes the rock to be soft enough
to be carved and worked. Soapstone was used to
make bowls and smoking pipes. Major and trace
elements vary between the steatite source quarries. Table 1 provides a summary of the geology
of some of the steatite sources in southern New
England.
Table 1. Summary of local steatite geology.
Quarry Name

Location

Geology*

Oaklawn

RI

high in silicon dioxide (SiO2)

East Litchfield

CT

high in SiO2

Harwinton

CT

high in SiO2

Cotton Hill

CT

high in SiO2

Ochee Spring

RI

lowest in SiO2

Jenkins

MA

lowest in SiO2

Jenkins

MA

highest in iron oxide

Jenkins

MA

highest in calcium oxide

Oaklawn

RI

molybdenum; barium

Cotton Hill

CT

highest in barium

Jenkins

MA

high chromium

Rhode Island
quarries

RI

have thorium and uranium

*Data from Waller (2006).
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Many steatite quarries have been found throughout the United States. Several general articles
have been written about these sites including:
Allen and Pennel (1978), Allen, R.O., Luckenback,
and Holland (1975), Allen, Allen, Holland, and
Fitzhugh (1977), Bushnell (1926), Denison et al.
(1880), Fowler (1956, 1961), Holmes (1890), Lord
(1962), Putnam (1880), Sassaman (1999), Reynolds (1880), Ritchie (1959), Skinner (1908), Snow
(1980), Turnbaugh (1975), Wilbur (1978), and Willoughby (1935). Some of the articles discuss the
geological data of the steatite including: DuPuis
(1978), Turnbaugh et al. (1984), and Truncer et
al. (1998), Waller (2006), and Dixon (1985, 1987).
There are at least 21 ancient steatite quarries in
and around Rhode Island. These include: Ochee
Spring (Figure 1), Oaklawn, Jenkins, and Manton.
There are many steatite sites; however, some
have not been studied in depth. Some of the better-known aboriginal soapstone quarries include:
Dolly Bond (Bullen 1940), Oaklawn (Dunn 1945;
Fowler 1966), Wilbraham (Fowler 1969), Cotton
Hill (Russell 1997), Westfield (Fowler 1943, 1945,
1968), Indian Soapstone Quarries (Howes 1944),
Bakerville (Neshko 1969), Furnace Hill (Waller
and Leveillee 2000), Ragged Mountain (Fowler 1951), and Horne Hill (Fowler 1966). Mark
Tweedie examined 103 steatite samples with Energy Dispersive X-ray Fluorescence (EDXRF) from
17 discrete sources in New England and one from
the Mid-Atlantic region, as well as five steatite
vessels and two pipes from Long Island (Tweedie
2014). Comparisons were made between quarry
sites and actual steatite aboriginal artifacts. For
an in-depth study of the geochemical analysis of
steatite quarries and artifacts the reader is directed to Tweedie (2014).
Stone chipping debris is usually made of cryptocrystalline rock, such as flint, chert, jasper, volcanics, and quartzite, that exhibits conchoidal
fractures. These remains can often be identified
based on raw material in addition to flake characteristics such as a striking platform and bulb of
percussion. Steatite fragments would appear to
the untrained eye as merely soft broken pieces of
rock. Indeed, one study suggested that only three
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which quarry was used as a source for the steatite. This article includes XRF data that compares
minerals in the quarry sources and the ancient
steatite chips from the Johannis Peninsula Site to
determine where the steatite was derived.
Evidence of the Terminal Archaic Period
in Rhode Island

Figure 1. Ochee Springs Quarry, Johnston, Rhode Island, showing where stone bowls were harvested.

coastal Rhode Island sites contained steatite chips
(Dixon 1985, 1987). Fortunately, this author had
the good fortune and skill to recognize and recover over 200 fragments of ancient Native American steatite from the Johannis Peninsula Site. It
was not clear at the time of the site excavations

Figure 2. Map of steatite quarries in New England.

According to Snow, steatite for bowl manufacture
was likely derived from outcrops in Rhode Island
and Connecticut (Snow 1980:250). There are
many ancient steatite quarry sites in Massachusetts, Connecticut, and Rhode Island (Figure 2).
Some of the sites have been studied in detail and
contain geochemical data; others have little data.
I will provide data on two sites that I excavated
in the upper Narragansett Bay of Rhode Island
that contained Orient Fishtail points, considered
to be hallmarks of the Terminal Archaic period.
One site, the Johannis Peninsula Site, is located
in Bristol and the other, the Falugo Site, is located
in Barrington. Each of these sites is located on an
estuary river of Narragansett Bay: the Palmer River (Figures 3 and 4) and the Kickamuit River (Figures 5 and 6), respectively. These sites support
the model that sites with stone bowls are often
located along navigable waterways. According to
archaeologists, such sites are never far from major streams or rivers (Snow 1980). General site
data recovered from each Terminal Archaic site is
provided below.

Figure 3. Tributary of the Palmer River looking east
from Johannis Peninsula Site.
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Figure 4. Location of the Palmer River in Barrington,
Rhode Island and the Johannis Peninsula Site.

Figure 5. Location of the Kickamuit River and the Falugo Site (from USGS 1985).

Figure 6. View of Bristol Narrows looking toward
Kickamuit River and Falugo Site area.

The Johannis Peninsula Site (RI 1716)
The Johannis Peninsula Site is situated about
1,000 feet to the west of the Palmer River within the New Meadow Neck section of Barrington,
Rhode Island, on Narragansett Bay (see Figure 4).
There is a tidal marsh and tributary of the river
within 500 feet of the site (see Figure 3). The immediate location consists of a level plateau with
elevations of ten to sixteen feet above sea level. The upper story vegetation consists of mixed
red oak, white oak, white pine, and pin cherry.
Ground cover includes poison ivy, blueberry,

winterberry, and other small herbaceous plants.
Wildlife supported by this habitat is typical of
wooded riverine and brackish water marine ecosystems. Soils have been classified as Merrimack
sandy loam (Rector 1981:23). For details on the
soil description and stratigraphy the reader is directed to Strauss (1992a:8). These soils are highly
acidic and partially plowed.
Phase I
A Phase I archaeological survey was first conducted within the proposed construction area by the
Public Archaeology Laboratory (Mowchan 1987).
Six 30 by 30-meter grids were imposed, each with
13 shovel test pits. Shovel tests were excavated
in Lots 4 and 5 within two of the arbitrary grids.
Thirty-two crude sand and coarse grit tempered
Vinette I-like pottery sherds were recovered
(Mowchan 1987:38). The pottery was found at
the top of the B-horizon between 20 and 30 centimeters (cm) in depth. Eight Attleboro red felsite
(ATRF) flakes, one quartz flake, and one argillite
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flake also were found. Four additional pits were
dug at 5-meter intervals around the pottery. No
additional pottery was found, but two quartz,
three quartzite, two argillite, and one red felsite
flake were recovered. The northeast pit of PAL’s
grid block 3 contained 70 quartz flakes, 13 quartz
shatter, six argillite, and one quartzite flake. An
array at 5-meter intervals produced one quartz
biface, 45 quartz flakes, seven shatter, and one
argillite flake. A meter unit (EU 1) was excavated
near the high density of quartz. This resulted in
the recovery of 184 quartz, 38 argillite, 2 ATRF, 8
felsite, and 1 quartzite flake. A supposed ancient
feature, consisting of ash and charcoal and flakes,
was also identified. However, a radiocarbon date
indicates this feature has a modern origin.
Phase II
Following the Phase I survey, a Phase II site examination survey was implemented by Alan

7

Strauss of Cultural Resource Specialists of New
England (CRS) in August of 1992 (Strauss 1992a).
Subsurface testing was conducted in Lot 5 and at
the edge of Lot 4 (Figure 7). Twenty-five (50 cm
square) shovel pits were excavated during the
Phase II study (Figure 8). Test Pits 1 through 14
were excavated on a systematic grid in order to
locate features and pottery as well as diagnostic
artifacts. Test Pits 15 through 19, and 22 were
used to define the area where steatite and clay
pottery were identified (Figure 9). The remaining
test pits were used to investigate various activity areas. Various stone projectiles and debitage
were found in the test pits as well as clay pottery
and steatite chips. A summary of the recovered
artifacts is provided in the material culture section of this article.
Five (1 by 1-meter) excavation units were dug
during the Phase II survey (Figures 10 and 11).
Units were excavated in natural soil horizons and

Figure 7. Area tested at Phase II level, Johannis Peninsula Site.
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Figure 8. Johannis Peninsula Site plan of subsurface
test pits.
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Figure 9. Steatite and pottery finds at Johannis Peninsula Site, horizontal distribution.

sifted through 1/4-inch wire mesh. Excavation
Unit 1 contained quartz debitage, calcined bone
and two crystal quartz tool fragments 30 to 40 cm
below the surface. Excavation Unit 2 was excavated in the vicinity of a possible quartz workshop;
two quartz cores, a piece of worked quartz, a
quartz uniface, and an argillite biface were recovered. Quartz and argillite chipping debris were
also recovered, as was a piece of burned bone.
Excavation Unit 2 was extended 50 cm to the
east. Numerous artifacts were recovered from Excavation Unit 2-East including a quartz tool fragment, a quartz biface tip, a broken quartz biface,
a quartz biface base, a quartz biface fragment,
and a quartz core. Quartz and argillite debitage
also were found. Excavation Unit 3 was excavated 50 centimeters from EU 2-East in order to
further define the size and nature of the quartz

workshop. A quartz tool fragment and quartz and
argillite debris were recovered, mostly from the
undisturbed western half of the unit. Excavation
Unit 4 was situated in the same area as Unit 5.
A quartz Squibnocket Triangle (Fig. 12-D), three
quartz biface fragments, a quartz uniface, and a
large piece of worked quartz were recovered. Argillite and quartz flakes were found between 15
and 20 cm below the surface in the plow-zone.
Excavation Unit 5 was dug in the vicinity of Test
pits 15, 16, and 18 where steatite and clay pottery
had been found. One hundred and two fragments
of steatite were recovered from the plow-zone
and to a depth of 52 cm in the subsoil (Figure 12).

Figure 10. View of Excavation Unit 5 and TPs 12, 15,
16, and 18, looking south.

Figure 11. View of Excavation Units 2, 3, and 4 from
Access Road, looking south.

Several of the steatite chips were sent to the University of Vermont Geology Department along
with soapstone samples from the Ochee Spring

Strauss
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BP) (Figure 13, B). Small triangle points are often found associated with the Late Archaic and
Early Woodland periods. They have been dated, according to Ritchie (1971:127), to 4,140 BP.
Sometimes these points are found associated
with ancient Native American ceramics in New
England. The Orient Fishtail point was found in
Test Pit 12 in two pieces (the base at 24 cm and
the tip at 29 cm) (Figure 14). Orient points are often associated with stone bowls and often date to
2,994 +/- 300 and 2,713 +/- 220 years BP (Ritchie
1971:39). These points are a hallmark between
the Late Archaic and Early Woodland periods. In
addition to complete diagnostics, several other
tool forms were recovered during the Phase II investigations and are listed in Table 2.
Table 2. Stone tools recovered from Johannis Peninsula Site Phase II.

Figure 12. Steatite chips recovered from the
Johannis Peninsula Site.

Quarry on Killingly Street in Johnston, Rhode Island for XRF analysis. See the discussion, below,
for a summary of those results.
Two sherds of grit-tempered pottery also were
found as were numerous flakes of ATRF, argillite, volcanics, and minor amounts of quartz and
quartzite. One piece of calcined bone also was
found.

Artifact

TP/Unit

Depth
(cm)

Material

Brewerton Eared-Notched

TP 12

23

volcanic

Orient Fishtail

TP 12

24/29

argillite

Squibnocket Triangle

TP 14

41

quartz

Squibnocket preform

EU 4

0-15

quartz

Point tip

EU 2

10-20

quartz

Point tip

TP 14

12

ARTF

Biface tip

2-E

20-30

quartz

Biface base

2-E

39

quartz

Biface fragment

2-E

41

quartz

2-E

26

quartz

EU 4

17

quartz

EU 4

15-25

quartz

EU 4

15-25

quartz

EU 2

21

quartz

EU 4

22

quartz

Tool fragment

EU 1

30-40

quartz

Crystal

EU 1

40-50

quartz

Crystal

EU 3

0-34

quartz

Core

2-E

20-30

quartz

2-E

41

quartz

EU 2

10-20

quartz

EU 2

20-30

quartz

EU 2

10-20

quartz

EU 4

15-25

quartz

TP 19

0-19

quartz

Uniface

Cultural Materials Recovered from Johannis
Peninsula Site
Several diagnostic stone artifacts and tools were
recovered during the Phase II study. These include a weathered volcanic Late Archaic Brewerton-Eared-Notched point (ca. 5,000-3,000 BP)
(Figure 13, A), a quartz Late Archaic Squibnocket
Triangle (ca. 5,000-3,000 BP) (see Figure 13, D),
and a gray-brown argillite Terminal Archaic-Early
Woodland Orient Fishtail point (ca. 3,000-2,000

Worked stone
Utilized flake
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Lithic Debitage from Johannis Peninsula Site
Excluding tools and tool fragments, there were
1,078 lithic artifacts recovered from the Phase II
project. Five types of raw material were found at
the site: quartz, ATRF, argillite, quartzite, and volcanics. Each material is briefly described below:

Figure 13. Diagnostic artifacts and point tips at the Johannis Peninsula Site: A) Brewerton Eared-Notched,
felsite (TP 12 at 23 cm); B) Orient Fishtail, argillite (TP
12 at 24/29 cm); C) point tip, Attleboro red felsite
(TP 14 at 12 cm); D) Squibnocket Triangle, quartz (TP
14 at 41cm); E) point tip, quartz (TP 2, 10-20 cm); F)
point tip/midsection, Attleboro red felsite (TP 24 at
25cm).

Figure 14. Orient Fishtail point found in TP 12, base
at 24 cm, tip at 29 cm, brown argillite.

Quartz. A total of 678 pieces of quartz debitage
was recovered from the Phase II testing program.
Quartz accounted for the majority of raw materials at the site and comprised 62.8 percent of the
total lithics. Both milky and crystal quartz were
recovered, the former being the most prevalent.
In terms of distribution, the quartz clustered in
the vicinity of EU 2, 3, and 4. Small clusters were
also identified around Excavation Unit 1 and TP
3 which contained quartz debris to a depth of
80 centimeters. Much of the quartz contained
cobble cortex which indicates that cobbles were
available at nearby stream beds, river, and beach
terraces.
Attleboro Red Felsite. Material identified macroscopically as ARTF was found at the site. This
material ranges in color from reddish brown
to maroon or purple and exhibits light-colored
large phenocrysts. The source for this material
is within a band of Wamsutta Volcanics in the
vicinity of Attleboro, Massachusetts. For a complete description of this material as well as source
data and x-ray analysis, the reader is directed to
Strauss and Murray (1988). Red felsite accounted
for about 14.7 percent of the total raw materials
consisting of 158 flakes. Some blocky fragments
were recovered as well as two large cobble sections from the vicinity of Test Pits 23, 24, and 25.
It appears that there was a small ATRF workshop
between Test Pit 23 and EU 5. The red felsite appeared to be associated with those strata that
also contained clay pottery.
Argillite. Two types of argillite were recovered
from the site: green-gray and brown-gray. The
green material was very similar macroscopically to
Narragansett Basin material. It is highly siliceous,

Strauss
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fine-grained and has a light-colored weathering
rind. There may be local sources of this material
in the Barrington area, however, much of this argillite has been documented in the Ocean Drive
section of Newport. See Strauss (1989) for details
about Narragansett Basin Argillite.
Brownish-gray argillite was also recovered from
the site. In fact, the Orient Fishtail point was
made of brown argillite. Several flakes of this material were also recovered. The brown argillite is
less flakeable than the green.
Quartzite. A small amount of quartzite (62 pieces)
was recovered from the site. Many of the quartzite flakes contained smooth, rounded cortical surfaces, which indicate reduction from cobbles. The
majority of quartzite was sugary and dark gray
in color, however light gray and tan material was
also found. Also, all the quartzite was found in TPs
16 and 18 and it appeared to be associated with
those strata that contained steatite fragments.
Volcanics. “Volcanics” is used in this article to refer to a number of materials such as felsite, rhyolite, trachyte, etc. The majority of volcanics at the
site were buff to gray-brown colored and exhibited small numbers of white inclusions. Minimal
amounts of a pinkish-brown and dark gray volcanic were also found. These materials are similar
to Blue Hills and Lynn volcanics (see Johnson and
Mahlstedt 1984). These volcanics were found associated with steatite remains as well. The Brewerton Eared-Notched point was made of mottled
gray and black weathered volcanic.
To summarize, the main type of lithic recovered
from the site was locally available quartz. The
quartz is associated, at least in part, with a Squibnocket workshop and the brown argillite with the
Terminal Archaic Orient Phase. Most materials
seem to have been brought to the site in cobble
form. Table 3 provides all of the raw materials by
count and percent that were recovered.

Table 3. Raw materials recovered during Johannis
Peninsula Site Phase II study.
Material

Count

Percent of Total

Quartz

676

62.8%

ARTF

158

14.7%

Argillite

141

13.0%

Quartzite

62

5.70%

Volcanics

41

3.80%

				
		
Steatite (Soapstone). A large quantity of steatite
fragments (203 pieces) was recovered from the
site. The majority of these pieces were from one
to three cm in size (Figure 12). No worked or cut
pieces were identified, and all the material appears to have been the result of chipping away
small bits to make vessels or other objects. Macroscopically, the steatite looks very similar to that
found at the quarry in Johnston, Rhode Island
and similar to the Oaklawn Quarry in Cranston.
All of the pieces are fairly homogeneous with
few inclusions. Most pieces are soft enough to be
scratched with a fingernail. Spatially, the steatite
was restricted to Test Pits 16, 18, 34, and EU 5
(see Figure 9). Steatite is uncommon at sites in
Rhode Island. A survey of 133 coastal sites in the
state indicated that 14 were Archaic and of those,
only three had steatite (Dixon 1985:8, 1987)
Soapstone Analysis (contributed by Joseph “Jay”
Waller)
Identifying the source material for the Johannis
Peninsula Site soapstone is critical for assessing
small group movements and/or operating trade
and exchange networks during the Terminal Archaic period in southern New England. CRS archaeologists subjected a fragment of soapstone
from the Johannis Peninsula Site and a piece of
raw soapstone collected from the Ochee Spring
(Killingly Street) source area in Johnston, Rhode
Island to non-destructive trace element analysis
to determine geochemistry for comparative purposes. University of Vermont geologists employed
a portable Hitachi XMET 8000 X-ray Fluorescence

12
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(XRF) spectrometer to assess trace element composition of the samples (Table 4). These data
were supplemented by soapstone major compound and trace element data supplied by Waller
(2006), who with geologists from the University
of Rhode Island, subjected soapstone from several Rhode Island, Connecticut, and Massachusetts
source areas to Wavelength Dispersive X-ray Fluorescence (WDXRF) as part of an earlier pilot research program. Source areas examined by Waller
and URI included the Oaklawn and Ochee Spring
source areas in Rhode Island, the Cotton Hill, East
Litchfield, Harwinton, and Nepaug source areas
in Connecticut, and the Jenkins source area in
Andover, Massachusetts.
Table 4. Data from UVM XRF study; analysis conducted by Assistant Professor Nicolas Perdrial.
Element

Detection Johannis
Limit
II Site

+/value

Ochee
Spring
Quarry

+/value

MAJOR ELEMENTS -- Percent
Mg

0.7

16.102

2.687

15.216

2.539

Al

0.6

3.237

1.243

1.540

0.447

Si

0.6

24.691

0.239

22.819

3.579

P

0.05

0.126

0.063

0.131

0.028

S

0.05

bdl

--

bdl

--

Cl

0.05

bdl

--

bdl

--

K

0.01

0.262

0.157

0.164

0.155

Ca

0.01

0.157

0.105

0.439

0.218

Ti

0.01

0.063

0.031

0.040

0.017

Mn

0.01

0.042

0.015

0.681

0.737

Fe

0.01

4.462

0.000

5.733

0.002

TRACE ELEMENTS -- PPM
V

3

bdl

--

bdl

--

Sc

6

bdl

--

bdl

--

Cr

8

2258

684

3522

228

Co

7

135

42

112

99

Ni

8

1828

751

4739

2233

Cu

3

11

10

28

26

Zn

3

25

4

51

16

As

2

bdl

--

16

15

Se

3

bdl

--

bdl

--

Rb

2

10

8

10

9

Sr

2

6

11

bdl

--

Zr

3

21

18

5

1

Nb

3

bdl

--

bdl

--
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Element

Detection Johannis
Limit
II Site

+/value

Ochee
Spring
Quarry

+/value

Mo

3

bdl

--

bdl

--

Ag

3

bdl

--

bdl

--

Cd

3

bdl

--

bdl

--

Sn

3

24

21

40

3

Sb

3

bdl

--

bdl

--

Ba

2

bdl

--

bdl

--

Ta

4

9

8

10

9

W

2

bdl

--

bdl

--

Pt

4

bdl

--

6

11

Au

4

15

13

7

13

Hg

4

8

1

7

1

Tl

4

bdl

--

5

8

Pb

1

3

3

25

12

Th

1

2

3

4

4

U

1

bdl

--

bdl

--

NOTE: bdl = below detection limit standard deviation (may be
missing some values); underline = high error.

Both non-destructive portable XRF and destructive WDXRF analyses produced similar Chromium
(Cr), Cobalt (Co), Copper (Cu), Zinc (Zn), Rubidium
(Rb), and Uranium (U) trace element values/ranges and close agreement in Zirconium (Zr), (Thorium) Th, and Tantalum (Ta) readings for the Ochee
Spring source materials. Similar results using different XRF techniques are encouraging and suggest that non-destructive XRF may provide strong
reliable trace element results and that continued
non-invasive sampling of soapstone source materials may provide a more comprehensive characterization of intra-source area geochemical
variability.
The Johannis Peninsula Site trace element composition and best match source material comparisons are presented in Table 5. Presently, the
amorphous piece of steatite from Johannis Peninsula Site shown in Figure 12 is most like the Ochee
Spring (Johnston, Rhode Island) source material
in terms of corresponding trace elements and
overall concentrations of those trace elements.
Source material sampling for the Connecticut
and Rhode Island steatite source areas is limited
and trace element data does not exist for many
of Massachusetts’ soapstone source areas (e.g.
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Dolly Bond, Torrey Lane, Petersham, Wilbraham,
and Westfield) in use during the Terminal Archaic. Accordingly, the interpretation of the trace element results provided here should be considered
preliminary only.
Table 5. XRF Johannis Peninsula Site and Source Area
Trace Element Agreement (provided by Jay Waller).
Trace Element

Trace element concentration source area
agreements

Cr

Oaklawn, Ochee Spring, Ragged Mountain

Co

Ochee Spring

Ni

Ochee Spring, Nepaug, Cotton Hill

Cu

Ochee Spring, Cotton Hill, Nepaug

Zn

None

Rb

Ochee Spring

Zr

Jenkins; possibly Ochee Spring

Th

All CT source areas; possibly Ochee Spring

U

Ochee Spring, Jenkins, East Litchfield,
Harwinton, Nepaug

Ta

Ochee Spring

Ceramics
Robert Goodby conducted the ceramic analysis
and provided notes about the color, texture, temper, paste, and age of the pottery at the site. Attributes were recorded using widely accepted categories and definitions, particularly those utilized
by Petersen and Power (1985:154-157). Sixty-six
ceramic sherds were recovered during the Phase
II study. Each of the ceramic components is briefly described below.
Surface Treatment. The exterior and interior surfaces of the sherds exhibited textile impressions.
Most of these were then smoothed over; however, some retained distinct textured surfaces.
These are often referred to as fabric impressed.
The woven textile used to impress the vessels
was made with an s-twist. This was determined
by pressing soft clay against the sherds and examining the resulting cord fiber impression with
a hand lens. Occasionally fingernail impressions
were found on the sherds, however, these do not
appear to be intentional decorations.
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Temper. The clay pottery was tempered with fine
(< 1mm), medium (<1>3 mm), and coarse (> 3
mm) unsorted grit. The grains were blocky and
not rounded.
Paste. The clay contains small, dark micaceous
particles that exhibit a sheen. The color of the
sherds on the interior surfaces was light reddish
brown to reddish brown. Interior surfaces were
brown. Exterior faces were somewhat lighter
than the interior sides and the core was the same
color as the interior surface. The reddish color of
the sherds suggests that they were fired in an oxygen rich environment, which tends to produce
a red or light color (Shepard 1976:217). No carbonization or organic residue was found on any
surfaces.
Vessels. The body sherds ranged in thickness from
0.78 to 0.96 centimeters and about 0.5 to 3 centimeters in size. The pottery was made by coiling,
as exhibited by positive and negative coil breaks.
These distinct breaks indicate poor coil bonding.
Spatially, all of the pottery was recovered from the
vicinity TPs 23, 24, and 25 with small amounts in
EU 5. No rim sherds were identified and all of the
sherds could have come from a single vessel. The
pottery found during the Phase I was described
as “Vinette I” (Mowchan 1987) and should be
compared with the Phase II ceramics that were
found. No rims were recovered, which limits formulating a secure date. The ceramics are thick
and the surfaces are fabric impressed, similar to
Early Woodland styles. However, the temper is
somewhat finer than the early ceramics and the
surfaces have been smoothed, thus suggesting
the pottery is not classic Vinette I form. The ceramics probably date to some portion of the Early
Woodland period.
Faunal Remains
Only five fragments of burned bone were recovered, as well as one piece of quahog shell. No ancient Native American features were identified at
Johannis Peninsula Site.

14

Bulletin of the Massachusetts Archaeological Society

Summary and Interpretation of Johannis
Peninsula Site
Five one-meter units, one 50-cm by one-meter
unit, and 25 shovel test pits were excavated during
the Phase II site examination. Testing investigated
two artifact clusters identified within Lot 5 and
at the edge of Lot 4. Diagnostic artifacts were recovered which date the site to the Late Archaic,
Terminal Archaic, and Early Woodland periods.
Cultural components included Brewerton, Squibnocket, and Orient phases. In addition, grit-tempered pottery with fabric impressed smoothed
surfaces was also recovered. Quartz, argillite,
red felsite, quartzite and volcanic chipping debris
were also recovered. Over 200 pieces of steatite
were also found during the site investigations.
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Based upon the distribution of raw materials, it
appears that the site contains internal complexity
(Figure 15). Part of the site consists of a quartz
workshop, which can be dated by typological
comparison to the Late Archaic period on the basis of Squibnocket type points. These points were,
however, utilized into the Early Woodland period
as well. Small triangular points have been found
with Vinette pottery in New York (Ritchie 1980).
The quartz workshop also contained numerous
bifaces, unifaces, cores, and tool fragments. The
remains were situated in the plow zone and A/B
horizon transition.
The center of Lot 5 contains a complex site with
a variety of artifactual materials. The presence of
a Brewerton Eared-Notched point suggests that

Figure 15. Horizontal distribution of artifacts at the Johannis Peninsula Site.
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one component dates to about 5,000 years ago.
No flaking debris similar to this point was recovered; perhaps it represents a point picked up
and used by later peoples at the site. The Orient
Phase of the Late Archaic period is represented
by a Fishtail point made of brown argillite. Similar
chipping debris was recovered and therefore the
point may have been made at the site. Contemporaneous with this point are over 200 steatite
fragments from the same general spatial area.
Furthermore, grit-tempered pottery with fabric
impressed surfaces was also found in this same
area and may also be associated with this component. Vinette I pottery with coarse grit temper
and cord wrapped-stick paddling on the interior
and exterior surfaces in New York has been dated
to 2,950 BP (Ritchie 1980). Small triangular points
have also been found in association with these
assemblages. Vinette I pottery has been found associated with steatite bowls at cremation burials
in Jamestown, Rhode Island (Simmons 1970). A
site in Charlestown, Rhode Island also contained
stone bowls and pottery with large grit temper
and exterior cord marking (Barnes n.d.). Therefore, it appears that the steatite, Orient Fishtail
points, and grit-tempered pottery have occurred
contemporaneously at sites in New York and
Rhode Island. It is likely that the Falugo Site is another rare example of this type of assemblage. The
Squibnocket Triangle was also found in the same
vicinity as the above-mentioned assemblage. This
type of point is usually thought be a Late Archaic
or Early Woodland time marker. Therefore, it appears that Johannis Peninusla was utilized during
the end of the Late Archaic and possibly into the
beginning of the Early Woodland. It is not clear
if the site was continuously or sporadically used
during this time.

eastern Massachusetts, Connecticut, and western Massachusetts.

Stone tool manufacture was one of the activities that took place at the site. Steatite working
also occurred at the site. The nearest known
quarries occur in Cranston (Oaklawn Quarry)
(Fowler 1967), in Johnston (Ochee Spring Quarry) (Dixon 1985, 1987) and in Providence (Manton Quarry) and are 10 to 18 kilometers from
the site. There are additional steatite quarries in

Fieldwork for the Phase I was conducted in May
of 1998 (Strauss 1998). The project was located in
Bristol County in the town of Bristol between an
unnamed brook and Narrows Road (see Figure 5).
Bristol Narrows, where the Kickamuit River meets
Mount Hope Bay, is located just to the east of the
site. Orient Phase sites are often located in similar ecological settings. For data pertaining to the

Horizontally, the site appears to contain two or
three small activity loci. These are represented by
clusters of raw materials, pottery, and steatite. The
edge of Lot 4 and 5 clearly contains a Late Archaic/Early Woodland quartz workshop. The other
two loci consist of an ATRF and steatite workshop.
The close interval between each of these clusters
(20-feet) suggests that the area is one site and
not a group of small sites. Vertically, the cultural remains were about equally distributed within
the plow zone and subsoil. The plow-zone ranges
from 15 to about 25 cm in depth. The quartz debitage at the site tended to be deeper than other
raw materials. In Test Pit 3 quartz occurred at 80
cm in depth. Steatite was also found in the B horizon (161 pieces). A total of 27 sherds of pottery
were found below the plow-zone. In addition to
lithic debris, burned bone fragments recovered at
the site suggest that other activities besides tool
making took place at the site which is supported
by the presence of unifacial tools often used to
scrape and process hides. In summary, the Johannis Peninsula Site (RI-1716) is an important and
unique site. It contains over 1,000 artifacts from
a little-known period in New England’s prehistory, the Terminal Archaic. This period saw the transition from steatite stone bowls to the adoption
of clay pottery. The site contains steatite, Orient
Fishtail points, and possible Vinette I pottery, all
which mark the transition from the Late Archaic
to Early Woodland period. Such sites are indeed
rare in New England.			

The Falugo Site (RI-1561)
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bedrock of the site location, the reader is directed
to Quinn (1976:10) and for soils information see
Rector (1981:27). This article briefly summarizes
the results of the Phase I study. The focus of this
paper is the Orient Phase materials that were recovered during the Phase II site examination and
a comparison with similar age materials recovered from the Johannis Site in nearby Barrington.
These Terminal Archaic sites are uncommon in
Rhode Island and in New England in general.
Pedestrian Reconnaissance
A field reconnaissance of the entire project area
was conducted in order to identify Native American and other archaeological or historic sites on
the basis of surface remains. One quartz biface
was found on the ground surface. Quartz chipping debris was also found in scattered locations
throughout the project vicinity.
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Subsurface Testing Phase I
Test pits were excavated in natural soil levels and
measured approximately 40 cm square. Soils were
sifted through 1/4-inch wire mesh to an average
depth of about 55 cm. A total of 60 shovel test
pits were excavated at 10-meter intervals along
linear transects; 46 of these produced cultural
material (Figure 16). A brief description of the results of the Phase I testing is provided below.
Native American lithic debitage was recovered
from Test Pits (TP) 3, 5, 7, and 9. A quartz biface
fragment was found in TP 7. A quartz projectile
point tip, a chert flake, and quartz debitage were
found in TP 11. TP 12 and 13 contained quartz
chipping debris, and a quartz edge tool was found
in TP 16. TP 17 contained a mix of lithic flakes.
TP 19 through 24 and TP 42 were excavated at a
10-meter interval. All of the test pits except for TP
20 contained debitage. TP 24 contained an unfinished ground stone tool (Figure 17, C) as well as

Figure 16. Plan of Phase I shovel test pits, Johannis Peninsula Site.
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jasper, volcanic, argillite, and quartz flakes. Test
Pits 25, 27, 28, and 31 all contained chipping debris and were excavated between the 20- and 40foot contour. A possible basal fragment of a Neville-Like point was found in TP 25 (this fragment
is very small). TP 33 contained jasper, argillite,
and quartz debris and TP 39 contained a variety
of flakes. TP 37 to 41 were excavated above the
40-foot contour in the highest part of the site. A
piece of flat schist was recovered that exhibited
a drill hole (Figure 17, B). Similar artifacts have
been found in association with the Orient Phase.
TP 49 through 51 were excavated between the 20
and 40-foot contour in the lower project area. TP
49 contained quartz, felsite, and volcanic flakes.
TP 52 through 54 were excavated in the eastern
extent of the property. TP 52 contained quartz,
TP 53 contained a variety of flakes and TP 54 had
quartz debitage. Test Pit 55, a judgmental unit,
contained six large ATRF flakes, and four pieces
of quartz. Test Pits 56, 57, and 58 contained no
ancient remains. Test Pit 59 had one quartz flake
and TP 60 contained three quartz flakes. Three
ancient Native American activity areas (loci A, B,
and C) were identified during the investigations.

Figure 17. Selected artifacts from Phase I, Falugo
Site: A) green-gray argillite preform(?) (TP 47, 3-30
cm); B) drilled schist stone (TP 43, 3-25 cm); C) unfinished ground stone tool (TP 24, 5-27 cm).
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Subsurface Testing Phase II
A total of 15 shovel test pits and eight one-meter
square units were excavated during the Phase II
Site examination. In additional to the hand excavated units, machine testing also was conducted.
This article will focus of the results of the Phase II
with emphasis on the Orient Phase and Terminal
Archaic remains. Testing was conducted in each
of three loci discovered during the Phase I project. Locus B contained very few artifacts and no
ancient Native American features. Locus C contained primarily quartz and red felsite debitage,
however no diagnostic artifacts were found. Most
of the artifacts were found in a deep plow-zone.
Locus A contained over 2,000 pieces of debitage
as well as over 32 tools including projectile points,
unifaces, and bifaces. The points recovered include a possible Middle Archaic Stark-Like point,
Late Archaic Small Stemmed points, a Small Triangle point, two Late Archaic Wayland Notched
points, and five Terminal Archaic Orient Fishtail
points. It is uncommon to find so many Orient
Fishtail points and Wayland Notched points at
one site. Locus A also contained two shark’s teeth
and three ancient Native American features including shell pit features that contained animal
bone, deer teeth, carbonized hickory nut shells,
bird bone, and fish bone. A radiocarbon date obtained from one of the features was assayed at
1,430 +/- 95 BP, representing a Middle Woodland
component at the site. Artifacts in Locus A were
found in situ in the B horizon. This article will focus on Locus A. Machine testing for the project
consisted of six trenches excavated with a backhoe. Three cultural features were found in the
machine excavations. One feature consisted of a
dark soil stain and two of the features contained
shell deposits. Two of the features contained the
remains of domestic animal bone, possibly cow,
and one feature contained shell only. This study
will focus only on the ancient Native American
components of the project. Locus A was the only
section of the project believed to be eligible for
the National Register of Historic Places. No further
data are provided here for the remaining loci.
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Results of Phase II Shovel Test Pits

Results of the Meter Unit Excavations

All fifteen shovel test pits excavated during the
Phase II study produced cultural material (Figure
18). Test Pit 6 was excavated 1.5 meters east of TP
24 in Locus A and it contained minor amounts of
debitage. Test Pit 7 was excavated three meters
south of TP 24, which contained a large variety
of artifacts recovered during the Phase I. Twenty-one ancient Native American artifacts were
found in TP 7 including eight pieces of quartz,
eleven fine-grained red felsite flakes, and two
weathered volcanic flakes. One ATRF flake was
also found in the subsoil. The remaining test pits
contained various amounts and types of lithic
debitage (TPs 8 through 15). The results of the
shovel testing indicated that the greatest concentration of artifacts was in the vicinity of TP 24 in
Locus A (see Figure 18).

Eight excavation units were excavated during the
site examination (Figure 19). Excavation Unit 1
contained hundreds of ancient Native American
artifacts including 151 red, fine-grained felsite
flakes, 62 quartz flakes, 33 felsite flakes, 16 ATRF
flakes, 9 argillite flakes, 24 weathered volcanic
flakes, and one yellow jasper-like flake. The southwest quadrant of this unit contained many very
large red felsite flakes. In addition to debitage,
a number of stone tools were found, including:
an argillite preform at 10-20 cm (Figure 20, A), a
quartz core at 10-20 cm (Figure 20, B), an argillite
Wayland Notched Coburn Variety point at 25 cm
(Figure 20, C), a fine-grained red felsite core fragment (Figure 20, D), a felsite projectile point tip at
30 cm (Figure 20, F), a quartz tool fragment at 30
cm (Figure 20, G), an argillite projectile point tip at
30 cm (Figure 20, H), and a red felsite fine-grained
biface at 30-40 cm (Figure 20, I). A shark’s tooth

Figure 18. Subsurface testing at Falugo Site showing loci A, B, and C and machine trenches.
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Figure 19. Location of Phase II one-meter units and
some test pits at Falugo Site.

was also recovered from the unit (Figure 20, E) as
well as 26 fragments of calcined animal bone. The
bone was probably deer and was found primarily
in the first five cm of the subsoil.
Excavation Unit 2 (Figure 21) contained many
ancient Native American artifacts including a
Small Stemmed point at 38 cm (Figure 22, A),
68 fine-grained felsite flakes, 73 quartz flakes,
15 miscellaneous felsite flakes, 16 ATRF flakes,
13 weathered volcanic flakes, 11 argillite flakes,
and one quartzite flake. One fragment of possible turtle bone and a piece of marine shell were
also recovered from this unit. Excavation Unit 3
contained several stone tools including an argillite biface from 10-20 cm (Figure 22, B), a quartz
tool fragment between 10 to 20 cm (Figure 22,
C), a quartz biface fragment at 20 cm (Figure 22,
D), a quartz core at 20 to 30 cm (Figure 22, E), a
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Figure 20. Selected artifacts from Excavation Unit
1, Falugo Site: A) preform, green-gray argillite (1020cm); B) core, quartz (10-20 cm); C) Wayland
Notched point, green-gray argillite (at 25 cm); D)
core fragment, red felsite (20-30 cm); E) shark tooth
(20-30 cm); F) projectile point tip/midsection, gray
felsite (at 30 cm); G) tool fragment, quartz (at 30 cm);
H) projectile point tip, green-gray argillite (at 30 cm);
I) biface, red felsite (30-40 cm).

Figure 21. View of excavation in progress, showing
meter units 1 and 2, Falugo Site.
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Figure 23. Plan view of Excavation Unit 3 showing
Feature 1, Falugo Site.

Figure 22. Diagnostic artifacts and stone tools from
Excavation Units 2 and 3, Falugo Site: A) Small
Stemmed point, quartz (EU 2, at 38 cm); B) biface,
green-gray argillite (EU 3, 10-20 cm); C) tool fragment, quartz (EU 3, 10-20 cm); D) biface fragment,
quartz (EU 3, at 20 cm); E) core, quartz (EU 3, 20-30
cm); F) core, quartz (EU 3, at 26 cm); G) quarry blank,
green-gray argillite (EU 3, at 29 cm).

second quartz core at 26 cm (Figure 22, F), and a
green-gray argillite quarry blank at 29 cm (Figure
22, G). This unit also contained 130 quartz flakes,
20 red felsite flakes, 5 argillite flakes, 6 mixed felsite flakes, and 1 ATRF flake.
A shell feature (Feature 1) was identified at about
30 cm in depth in the B horizon. The feature was
about 25 cm in diameter and contained burned
deer mandibles with teeth (Figure 23). The feature

Figure 24. View of Feature 1 after removal of contents, Falugo Site.

included softshell clam, quahog, and oyster shell
as well as fish vertebrae, calcined bone, mammal bone fragments, bird bone, and micro-flakes.
Feature 1 formed a shallow basin to a depth of
about 38 cm, believed to be a refuse pit (Figure
24). Soil samples and radiocarbon samples were
collected.
Excavation Unit 4 was located in Locus C and
contained ancient Native American debitage and
more recent remains. As it is not the focus of
this article, no further details are provided here.
For more information the reader is directed to
Strauss (1999).
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Excavation Unit 5 contained many projectile
points and other Native American artifacts. The
artifacts found include a quartz tool fragment
from 10 to 20 cm (Figure 25, A), a broken quartz
Small Triangle point from 10 to 20 cm (Figure 25,
B), a large broken argillite bifacial blade at 23 cm
(Figure 25, C), two felsite Orient Fishtail points at
25 cm (Figure 25 D and E), a quartz biface at 25.5
cm (Figure 25, F), a felsite Orient Fishtail at 26.5
cm (Figure 25, G), and a possible quartz point tip
found at 31 cm. The Orient Fishtail points were all
found within close proximity to each other and
were lying flat on the top of the B horizon (Figures 26 and 27). In addition to stone tools, EU 5
contained 74 quartz flakes, 29 red felsite flakes,
23 argillite flakes, 19 felsite flakes, 9 weathered
volcanic flakes, 7 ATRF flakes, 2 quartzite flakes,
and one chert-like flake. It should be noted that
the recovery of Orient points is uncommon
throughout the region and therefore the Falugo
Site is unusual.

Figure 25. Diagnostic artifacts and stone tools from
Excavation Unit 5, Falugo Site: A) tool fragment,
quartz (10-20 cm); B) small triangle point, quartz (at
23 cm); C) bifacial blade, green-gray argillite (at 23
cm); D) Orient Fishtail point, maroon felsite (at 25
cm); E) Orient Fishtail point, blue-gray felsite (at 25
cm); F) biface, quartz (at 25 cm); G) Orient Fishtail
point, blue-gray felsite (at 26.5 cm).

Excavation Unit 5 also contained a subsurface
feature (Feature 2) which began at about 25 cm
below the surface in the plow-zone and formed
a shallow basin ending in the B horizon. It is believed to be a refuse pit. The feature fill consisted of scallop, softshell clam, oyster, quahog, and
slipper shells. The soil in the feature at about 35
cm was very dark brown with mottles of yellowish
brown. All the shell from the feature was saved,

Figure 26. View of in situ artifacts from Excavation
Unit 5, Falugo Site: D) Orient Fishtail point; E) Orient Fishtail point; F) quartz biface; G) Orient Fishtail
point.

Figure 27. View of in situ artifacts from Excavation
Unit 5 showing Feature 2, Falugo Site: C) bifacial
blade; D) Orient Fishtail point; E) Orient Fishtail
point; F) quartz biface; G) Orient Fishtail point.
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as were bulk samples, and charcoal for radiocarbon dating. Fine screening of the feature matrix
produced fish vertebrae, charred nut fragments,
micro-flakes, calcined bone, and bone fragments.
It should be noted that it is not uncommon to find
nut and fish remains at Orient Phase sites.
Excavation Unit 6 contained 384 quartz flakes, 13
felsite flakes, 5 argillite flakes and only one flake
each of red felsite, hornfels, and ATRF. In addition to debitage, a large number of stone tools
were also recovered. Excavation Unit 6 contained
a quartz tool fragment at 20 cm (Figure 28, A),
a quartz biface at 22 cm (Figure 28, B), a quartz
biface at 25 cm (Figure 28, C), a quartz uniface
at 26 cm (Figure 28, D), a quartz biface fragment
(Figure 28, E), a quartz Small Stemmed preform at
28 cm (Figure 28, G), Small Stemmed base (Figure
28, H), a broken quartz biface at 29 cm (Figure

Figure 28. Diagnostic artifacts and stone tools from
Excavation Unit 6, Falugo Site: A) tool fragment,
quartz (at 20 cm); B) biface, quartz (at 22 cm); C)
biface, quartz (at 25 cm); D) uniface, quartz (at 26
cm); E) biface fragment, quartz (at 26 cm); F) quarry
blank, maroon felsite (at 26 cm); G) Small Stemmed
Point preform, quartz (at 28 cm); H) Small Stemmed
projectile point base, quartz (at 28 cm); I) uniface,
quartz (at 28 cm); J) Small Stemmed point, quartz (at
29 cm).
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28, J), a quartz core from 20-30 cm (Figure 29,
B), a quartz biface between 20 and 30 cm (Figure 29, C),a possible quartz biface fragment at 42
cm in the B horizon (Figure 29, D), and a quart
rough core at 38 cm (Figure 29, E). It appeared
that EU 6 might represent a site from the Late
Archaic period (ca. 5,000-3,000 BP) based on the
Small Stemmed points recovered as well as the
high density of quartz flakes, cores, and bifaces.
It was clear that quartz tool manufacture took
place in this portion of the site. Sometimes Small
Stemmed points are associated with Early Woodland sites as well.
Excavation Unit 7 included a utilized quartz flake
at 29 cm (Figure 30, A), a quartz projectile point
tip between 20 and 230 cm (Figure 30, B), a chert
tool fragment at 25 cm (Figure 30, C), a quartz
uniface between 20 and 30 cm (Figure 30, D), a
felsite Stark-like point at 29 cm (Figure 30, E), an
Orient Fishtail, felsite at 29.5 cm (Figure 30, F),
an indurated siltstone projectile point preform at
30 cm (Figure 30, G), and a quartz core at 30 cm

Figure 29. Diagnostic artifacts and stone tools from
Excavation Unit 6, Falugo Site: A) biface, quartz (at 29
cm); B) core, quartz (20-30 cm); C) biface fragment,
quartz (20-30 cm); D) rough core, quartz (at 38 cm);
E) biface fragment, quartz (at 42 cm).
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A subsurface feature was found in EU 7. The feature (Feature 3) was first identified in the floor
of the unit as a mottled soil stain that contained
fragments of calcined bone, charcoal flecks, shell
fragments, and rock. Feature 3 extended into the
south wall of the unit. The soil at the bottom of
the feature was yellowish red in color and charcoal fragments were found beneath several of
the rocks in the base of the feature. The feature
extended from about 30 cm to a depth of about
48 cm into the B horizon. The floor of the feature extended to a maximum depth of about 54
cm below the surface. Fine screening (1/8-inch
mesh) from Feature 3 produced 37 calcined bone
fragments, 6 quartz micro-flakes, and 4 red felsite
micro-flakes.

Figure 30. Diagnostic artifacts and stone tools from
Excavation Units 7 and 8, Falugo Site: A) utilized
flake, quartz (EU 7, at 29 cm); B) projectile point tip,
quartz (EU 7, at 20-30 cm); C) tool fragment, chert
(EU 7, at 25 cm); D) uniface, quartz (EU 7, at 20-30
cm); E) Stark-like point, blue-gray felsite (EU 7, at 29
cm); F) Orient Fishtail, gray felsite (EU 7, at 29.5 cm);
G) untyped projectile point preform, siltstone (EU 7,
at 30 cm); H) core, quartz (EU 7, at 30 cm); I) shark
tooth (EU 8, 20-30 cm); J) Orient Fishtail base, gray
felsite (EU 8, at 27 cm); K) Wayland Notched Point,
green-gray argillite (EU 8, at 37.5 cm).

(Figure 30, H). All of the stone tools were found
lying flat and horizontal to the ground surface. In
addition to stone tools, a large number of lithic waste materials were also found including 68
quartz flakes, 24 felsite flakes, 29 fine-grained red
felsite flakes, 17 ATRF flakes, 7 argillite flakes, 4
quartzite flakes, and a weathered volcanic flake.
Most of the artifacts were found between 28 to
32 cm in depth at the A/B horizon interface. Calcined bone and unburned bone fragments were
also recovered from EU 7.

Excavation Unit 8 contained a shark tooth between 20 and 30 cm in depth (Figure 30, I), a
felsite Orient Fishtail point base was found at 27
cm in depth (Figure 30, J, and an argillite Wayland-Notched Coburn Variety point at the base of
the plow-zone at 37.5 cm (Figure 30, K). In addition to stone tools, large quantities of debitage
were also found in EU8. Most of the lithic were
recovered from the bottom of the plow-zone and
the top of the subsoil. Chipping debris recovered
included 251 fine-grained reds felsite flakes, 98
quartz flakes, 49 felsite flakes, 30 argillite flakes,
18 ATRF flakes, 4 weathered volcanic flakes, 2
quartzite flakes, and one yellow jasper-like flake.
The red fine-grained felsite consisted of large primary reduction flakes, medium sized flakes, and
small retouch flakes. Some small pieces of calcined bone and charcoal were recovered from
the top of the B horizon soil. Worm and root casts
were found into the B2 horizon.
Machine Testing
Six machine trenches were excavated during the
Phase II study. The trenches were three feet wide
and excavated by a backhoe with a smooth-bladed bucket. The machine trenches exposed ancient
Native American features, more recent features,
as well as some that could not be classified, more
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recent a few shallow features and some scattered
artifacts. The focus of this article is not on the
machine testing so for further details the reader
is directed to “Machine Testing” in the Phase II
report (Strauss 1999:32).
Phase II Material Culture from the Falugo Site
This portion of this study focuses on the various
artifacts that were recovered in each of the Loci
A, B, and C. The largest and most significant locus
was Locus A which contained hundreds of artifacts including projectile points, bifaces, unifaces,
preforms as well as subsurface features. Locus B
and C contained very minimal quantities of cultural remains. Based on an analysis of cultural materials, a total of 2,129 pieces of chipping debris
was recovered from the Phase II site examination
from the project area. The total of the combined
Phase I and II projects equals 2,306 lithic artifacts
recovered. Table 6 provides a summary of the
types of raw materials recovered from the Phase
I and II for each of the loci.
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Locus A. Locus B contained primarily quartz with
minor amounts of felsite and one jasper while Locus C contained mostly quartz and ATRF with a
few buff weathered volcanics (BWV).
A close look at the lithics from Locus A reveals
that about 50 percent of the remains were quartz
and about 28% consisted of fine-grained red felsite (Figure 31). The next most abundant raw materials were miscellaneous felsites, argillite, and
ATRF, followed by minor amounts of BWV. Very
few exotic lithics, consisting of chert and jasper
were found at Locus A as well (Strauss 1992b).
This suggests that the site occupants chose a local sphere of interaction primarily with perhaps
minor amounts of trade to the west. Quartz, felsite argillite, quartzite, and weathered volcanics
can all be obtained from the New England region.
Geological data on the raw materials used at the
two sites is provided in the Johannis Peninsula
Site section of this paper.
Vertical Site Boundaries

It is clear from Table 6 that Locus A, by far, had
the greatest amount of ancient Native American
lithics. A total of 2,114 artifacts of the 2,306 (90%)
recovered from the combined Phase I and II projects were recovered from Locus A. It is interesting to note some of the differences between the
various loci. For example, fine-grained red felsite,
chert, and hornfels were only recovered from

Locus A contained most materials at the bottom
of the plowzone between 20 to 30 cm below the
surface (Figure 32). The stratum that contained
the next highest density was at the top of the B
horizon from 30 to 40 cm below the surface (Figure 32). Red felsite, miscellaneous felsite and
quartzite were concentrated in the first 10 cm of
the B horizon. In general, felsites appear deeper

Table 6. Raw material by loci, Falugo Site.
Locus A

Locus B

Locus C

Material

Phase II

Phase I

Total

Phase II

Phase I

Total

Phase II

Phase I

Total

Quartz

1,014

90

1,104

12

16

18

88

22

110

Red Felsite

563

5

568

0

0

0

0

0

0

Misc. Felsite

172

9

181

0

1

1

1

1

2

ATRF

70

5

75

1

1

2

30

12

42

Argillite

99

10

109

0

1

1

3

0

3

BWV

58

0

58

0

0

0

2

0

2

Quartzite

12

2

14

0

0

0

0

0

0

Jasper

2

0

2

0

1

1

0

0

0

Chert

1

1

2

0

0

0

0

0

0

Hornfels

1

0

1

0

0

0

0

0

0
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Figure 31. Pie diagram showing proportions of lithics recovered during Phase II testing, Falugo Site.

Figure 32. Bar graph showing vertical distribution of debitage from Phase II in Locus A, Falugo Site.
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than quartz. Red felsite extended to a depth of 70
to 80 cm below the surface.
Horizontal Site Boundaries and Artifact
Distribution
Locus A is roughly 73.15 meters (240 feet) by
45.72 meters (150 feet) in size or 3,344.41 square
meters. The high-density portion of the site is at
least 10 by 18 meters (180 square meters). This includes the area around Excavation Unit 6. It is not
clear if these are two separate sites or merely two
activity areas of one site. The locus boundaries
were based on the presence or absence and type
of cultural remains. It appears that the units that
contained the most stone tools also contained
subsurface features. Locus B is about 30.48 meters (100 feet) by 60.96 meters (200 feet) in size,
however there are artifacts sparsely distributed
throughout the area. Locus C is at least 12.19 by
24.38 meters (40 by 80 feet) in size; however, the
site area may extend outside the present project
impact area.

Vol. 82 (1-2), 2021

Site Stratigraphy, Features, and Fauna and Flora
Locus A contained plowed soils to an average
depth of about 31 cm. The soils consisted of fine
silty sands, which were generally gray brown to
yellowish brown in color. The other loci contained
similar soils (see Strauss 1999:52). Six subsurface Native American features were identified. A
brief description of the features is provided below. Bulk samples from the features were sifted
through 2,000-micron mesh screens. For further
details, the reader is directed to the Phase II report (Strauss 1999:52).
Feature 1 was located in Excavation Unit 3 and
consisted of a shallow pit (30 cm diameter and
38 cm deep) which contained shell, deer bone
and teeth, fish centra, one bird bone fragment,
animal bone fragments, and micro-flakes. The
deer bone included mandibular fragments and
splinters, deer teeth with very little wear, 1 metapodial fragment, 1 first phalanx, and pelvis fragments (Michael Forstadt, personal communication). Based on the teeth, metapodial, and pelvis

Figure 33. Bar graph showing weight in grams of shell from Feature 1, Falugo Site.
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it appears that the deer remains represent one
adult male deer and a juvenile. The marine shell
from Feature 1 was collected and weighed; the
majority of the faunal remains consisted of softshell clam (Figure 33).

remains and presence of recent artifacts, none
of these features was considered particularly
significant. For more details on the features, the
reader is directed to the Phase II report (Strauss
1999:57).

Feature 2 was located in Excavation Unit 5. This
feature was 27 cm in diameter and extended to
a depth of 35 cm below the surface. The bottom
formed a shallow basin and exhibited a dark soil
stain. The pit feature contained marine shell remains, micro-flakes, 3 unidentifiable fish centra,
bone fragments, and charred hickory nut fragments. The majority of shell by weight was scallop (Figure 34).

Carcharhinid shark teeth (Carcharhinus plumbeus)
were found in Excavation Units 1 and 8. The two
teeth were likely from the same individual, which
is one of the most common east coast sharks, often found in shallow inshore water such as harbors, bays, river mouths, and estuaries (Michael
Forstadt, personal communication). These sharks
are known as the family of requiem sharks, and
include grey and sandbar sharks. This species
would likely have been found during the summer
in Narragansett Bay.

Features 3, 4, 5, and 6 were identified during the
machine excavations. All of these features were
circular shallow pits that contained some shell,
flakes and bone fragments. Some of the features
contained historical artifacts so that their cultural origin is unknown. Feature 5 was mostly composed of softshell clams and Feature 6 was mostly oyster shell. Because of the limited cultural

Site Function
An estimated 14 square meters of the site at Locus A or .004% of the total site area has been excavated. The presence of subsurface refuse pits,
stone tools, and chipping debris suggest that the

Figure 34. Bar graph showing weight in grams of shell from Feature 2, Falugo Site.
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site was utilized as a lithic workshop and perhaps
habitation site (Figure 35). It is not clear if Locus
A represents two activity areas from the same
occupation or two separate occupations. One occupation would be related to the Small Stemmed
Tradition and the other from the Orient Phase.
It is possible that this site area was used continually from the Late Archaic and into the Early
Woodland. It is possible that the site was utilized
primarily by the Orient Phase and that there are
minor overlapping components from the Small
Stemmed Tradition.

occupation at Locus A. The recovery of over 2,000
pieces of debitage from such a small area indicates that the site represents an important lithic
workshop. In addition to tool manufacture, hunting, gathering, hide preparation, cooking, woodworking and other activities may have also taken
place at the site. The presence of jasper flakes in
Locus B was indicative of long distance exchange
with cultures to the west of New England (Strauss
1992b).

The seasonality or duration of the site use is not
clear. The presence of hickory nuts may be indicative of a fall occupation. It should be noted that
the use of wild nuts seems to have been common
during the Orient Phase as was fishing. Shellfish
and shark teeth may suggest a summer or spring

There are about forty ancient Native American
sites in Rhode Island that contain Orient Fishtail
projectile points (Rhode Island Historical Preservation and Heritage Commission n.d.). Thirty-seven of these are multicomponent site and all are

Figure 35. Horizontal site plan, Falugo Site.

Regional Importance of Orient Phase Sites

Strauss
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situated on or near the coast. Nearly all Orient
Phase sites are located close to a major water
source. Ancient Native American middens were
found at six of the Orient Phase sites; four contained human remains. The site on the Falugo
property contains a large number of Orient Fishtail points as well as chipping debris, faunal and
floral remains, shell pit features and in situ artifacts. The Johannis Peninsula Site and the Falugo
Site clearly demonstrate the strong presence of
Terminal Archaic Orient Phase cultures in Rhode
Island along the Bay. Steatite and ceramics represent two distinct technologies related to cooking.
These sites are important because the remains
recovered shed light on the period in prehistory
when there was an apparent shift from inland
sites to the coast. Dincauze (1974:49) suggests
that the Archaic Period contains three distinct
cultural traditions: one of which developed in
place (Small Stemmed Tradition), one which infiltrated into the region from the Piedmont Plateau
and Coastal Plain (Susquehanna-Coburn complex), and a third which was a blend of Susquehanna and Small Stemmed traditions (the Orient
Phase). Perhaps as shorelines stabilized and mudflats developed, people moved from the interior
to the coast. Furthermore, it has been suggested that climatic cooling at the end of the Orient
Phase caused a change in forest composition
where hickory trees declined and were replaced
by chestnut and more northern flora (Dincauze
1974:49). Finally, it is possible that the Small
Stemmed point people and the Susquehanna
(Coburn) people coexisted within minimal mutual
interaction (Dincauze 1974:49).
Dincauze (1974:49) theorized that during the
Archaic in New England people of the local culture encountered individuals from further south,
who moved into the area and brought their
own cultural patterns. There was some coexistence of these two cultures during the Atlantic
and Watertown phases of the Late Archaic. Ultimately, these groups merged during the Orient phase, the time represented by the Johannis

Peninsula and Falugo sites, discussed here. Dincauze (1974:49-50) tells us that there were significant cultural and environmental changes during
and after the Orient phase. The two sites here—
especially Johannis Peninsula—are typical of the
Orient phase cultural pattern—they contain the
narrow points characteristic of the time, they
are coastal, evidence of steatite working is present, and there are indications of use of marine
resources, like shellfish. Interestingly, extensive
trade networks that had developed during the
earlier Archaic phases abated during this time,
with the distribution of steatite bowls remaining
as the one long-distance exchange item (Snow
1980:240). According to Snow (1980:249-250)
the steatite bowl was very important during this
era, and may account for sites positioned close
to waterways where stone bowls could be transported via watercraft. The sourcing data from the
steatite found at Johannis Peninsula indicate that
steatite production continued locally, at least. It
also appears from the data that the introduction
of ceramics overlapped with the continued use
of steatite. And, while at the technological level,
ceramics have some distinct advantages (lighter
weight, etc.), steatite bowls continued to be used
in mortuary contexts during this time, suggesting
that they have a symbolic value that may have
transcended their economic uses and contributed to their retention, even in the face of the new
ceramic technology (Sassaman 2010:85-86).
Conclusions
Data from the Johannis Peninsula and the Falugo
sites certainly document the presence of Terminal
Archaic Orient Phase cultures within Rhode Island
(Figure 36). The site settlement patterns confirm
previously believed hypotheses for site locations
and subsistence strategies (all such sites are located near a source of fishable water). Data from
the Johannis Peninsula and Falugo sites shed light
on several important research topics and questions. The presence at Locus A of artifacts of from
the Small Stemmed point tradition, Susquehanna
tradition (Wayland-Notched points), and Orient
Phase (Orient Fishtail points) suggest interaction
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between these groups, as Dincauze (1974) suggests. The close horizontal and vertical proximity
between the material remains from three Late
Archaic cultures suggests that the ancient Native
American people continuously used the same
small piece of land at Falugo (perhaps in peaceful
co-existence). It would be highly unlikely that the
three groups would have all randomly selected
the same exact small geographic area for occupation. See the plan of artifact distribution of Small
Stemmed points, Wayland Notched points and
Orient Fishtail points (see Figure 35). It is most
unusual to find all three Late Archaic culture
types at the same site, never mind in such close
association. Similarly, grit-tempered pottery and
steatite chips were also all found in close proximity to each other, suggesting the two technologies co-existed (Table 7). It should be noted that
there was little post-depositional site disturbance
as the Orient point found in TP 12 was found in
two pieces a few centimeters apart from each
other and many of the points were found oriented flat and horizontal to the ground surface.
The presence of softshell clam, scallop, oyster,
and quahog shell in the ancient Native American
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features in Locus A should provide data about the
proposed stabilization of the ancient shorelines
and development of extensive mudflats and estuarine resource utilization during the Late Archaic
period (Dincauze 1974). Just as Dincauze (1974)
postulates, steatite bowls remain one of the materials still involved in long-distance exchange.
Hopefully, as additional data is added from other
steatite quarries and sites, it may be possible to
understand what the interactions were like and
how they persisted or changed through time.
Table 7. Pottery and steatite counts from Phase II, Johannis Peninsula Site.
Pottery/Steatite

Count

TP/Unit Depth in cm

grit tempered pottery

1

14

18-20 A/B

grit tempered pottery

4

15

0-23 Plowzone

steatite

12

16

0-16 Plowzone

steatite

49

16

16-40 B

steatite

25

18

0-16 Plowzone

steatite

34

18

16-65 B

grit tempered pottery

25

23

18-20 A/B

grit tempered pottery

2

24

0-20 Plowzone

grit tempered pottery

5

25

23-25 A/B

grit tempered pottery

8

25

25-30 A/B

steatite

20

EU 5

0-22 Plowzone

grit tempered pottery

6

EU 5

22-32 B

steatite

81

EU 5

22-32 B

steatite

1

EU 5

32-42 B

steatite

1

EU 5

42-52 B
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THE EFFECTS OF FIRE ON SELECT LITHIC MATERIALS FROM THE
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Abstract
The effects of fire on six varieties of lithic materials that were used for stone tool production in the Pre-Contact Northeast were studied through background research and experimentation. Lithic raw materials included two varieties of Normanskill chert, two varieties of Blue Hills rhyolite, Braintree hornfels, and cobble quartz. The study found that these raw materials will respond differently to heat exposure and that
color change was the most common form of heat alteration. Visible heat alterations only resulted when
lithic samples were in direct contact with fire during the experiment.
Introduction
Thermally altered and thermally fractured lithic
artifacts are a common occurrence in archaeological assemblages worldwide (e.g. Bustos-Pérez
and Baena Preysler 2016; Mercieca 2000). Heat
is known to alter or damage lithic material in
various ways including color change, fracturing,
surface crazing and scaling, and pot-lid scarring
(Corkill 1997; Domanski and Webb 2007; Patterson 1995; Rick and Chappell 1983). Some materials, like chert, can be purposely heated to improve their workability (Purdy and Brooks 1971).
Incidental thermal alterations may occur when
using rocks in hearths, earth ovens, sweat lodges, for stone boiling (Custer 2017), from the use
of fire to quarry raw material (Cresson 2019),
or when artifacts are discarded within or near
a hearth (Mercieca 2000). Heat generated from
hearths may alter buried artifacts that are associated with earlier occupations of a site (Vaquero
and Pastó 2001). Experiments have also demonstrated that burying preforms beneath a fire or
placing them in a lens of sand between layers of
hot coals is an effective method of heat-treating
(e.g. Griffiths et al. 1987; Mandeville and Flenniken 1974). Recently, Cutts et al. (2019: 11) defined
thermal curved fragments as a new artifact type
consisting of the incidental by-products of the
2021, Vol 82(1-2)

interaction of knapped materials with campfires.
The presence of thermal curved fragments can
help distinguish if natural or anthropogenic fire
was responsible for heat-induced damage to an
assemblage (Cutts et al. 2019). Despite a wide
range of publications on the thermal alteration of
lithic materials, only a few studies (Boulanger and
Hathaway 2006; Lavin 1983; Schindler et al. 1982)
have investigated these effects using lithic raw
materials from the Northeastern United States.
Heat alterations relating to the horizontal distance between lithic artifacts and a heat source
were not found in a review of the literature.
This paper explores the effects of short-term heat
exposure on lithic materials through experimentation with six commonly used toolstone varieties
from the Northeast. Raw materials include two
varieties of Normanskill chert, two varieties of
Blue Hills rhyolite, Braintree hornfels, and cobble
quartz. This study was designed to generally investigate the effects of unintentional heat exposure on these lithic materials, as opposed to the
intentional heat treatment of these materials.
More specifically, the study aimed to determine
if lithic debitage that is adjacent to or buried beneath a campfire or hearth would be affected in
similar ways to lithics that were directly in contact
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with the fire. Specific research questions include:
1) in what ways will fire alter pieces of lithic debitage? 2) In what ways will debitage buried 5 centimeters (cm) beneath a fire be affected by heat?
3) How will debitage directly adjacent to a fire be
affected? 4) Will debitage that is 50 cm from the
edge of a fire be affected by heat? 5) Do different lithic materials respond differently to heat
exposure? The purpose of this study was to test
whether lithic artifacts must be in physical contact with a fire or whether they can simply be in
proximity, either adjacent to or buried beneath a
heat source to become macroscopically altered.
Thermal Alteration of Lithic Materials
Heat can affect lithic materials in a variety of macroscopically visible ways. Numerous studies have
been conducted on the thermal effects of archaeologically important stone types. Most of these
studies have focused on silicates such as chert and
flint (e.g. Domanski and Webb 1992; Lavin 1983;
Mandville 1973; Patterson 1995; Schmidt et al.
2016), although some studies also included other
materials like quartzite (Boulanger and Hathaway
2006; Neubauer 2018). The most common thermal alterations of lithic materials are changes to
the color and luster, cracking, fracturing, pot-lidding, and surficial damage like crazing and scaling.
However, not all stone types are equally affected
by heat. For example, some cherts will exhibit
rather dramatic alterations while others are completely unaffected (Rick and Chappell 1983:69).
In general, the degree and type of thermal alteration is dependent on the composition of the raw
material, its porosity and permeability, the temperatures they are subjected to, as well as the
length of exposure and the number of times they
are heated (Neubauer 2018:683).
Transformations of the color and luster are the
most common and easiest to recognize thermal
alterations to lithic material. Color change typically consists of an increase in red/brown hues
and brightness (Neubauer 2018:688). Heat-treated cherts may turn pink or red and exhibit a waxy
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luster (Bustos-Pérez and Baena Preysler 2016:5;
Domanski and Webb 2007:156). For instance, at
temperatures around 250° C, many types of chert
will exhibit a pinkish-red coloration that was not
present in the unheated material (Rick and Chappell 1983:69). The most recognized example of
this type of color change in the Northeast is when
yellow jasper turns red when subjected to temperatures over 250° C (Schindler et al. 1982:528).
Northeastern cherts will also change color when
exposed to high temperatures. In Lavin’s (1983:9)
experiments with Hudson and Delaware River
Valley cherts, she found that nine of eleven samples (81%) of Normanskill chert showed a change
in color after being heated to 450° C for at least
three hours. Only the black chert samples did
not show color change (Lavin 1983:9). Flakes of
Hathaway formation chert from the Champlain
Valley of Vermont also exhibited noticeable color
change after short duration exposure to hearthlike conditions (Boulanger and Hathaway 2006).
Such changes in color have been attributed to
iron oxidation (Boulanger and Hathaway 2006:56;
Domanski and Webb 2007:156) or a combination
of the loss of water and the presence of iron oxide
within the material (Mandeville 1973:197). An increased luster or sheen of lithic materials occurs
when they are subjected to heat above that required for color-change, i.e. luster will increase at
temperatures over 400° C (Mandeville 1973:198).
This increased brightness or luster has been attributed to microfractures that reflect more light
and give the appearance of a lighter color (Neubauer 2018:688).
Exposure to heat may also damage lithic artifacts
by inducing cracking or causing fractures. Cracking and fracturing may take the form of internal
cracking, longitudinal or transverse fractures,
and thermal bubbles or pot-lids (Bustos-Pérez
and Baena Preysler 2016:4). Inadvertent or purposeful fracturing of stone may result from cooking practices such as stone boiling, or the association of artifacts with hearths, sweat lodges,
ritual practices and cremations (Domanski and
Webb 2007:157). Fire can also be employed in
quarrying where it can be used to detach spalls
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from larger water-rounded rocks that cannot be
reduced in other ways (Cresson 2019; Mounier
2003:157). Heat-induced fracturing is caused by
internal stress that results from rapid temperature change or a temperature level that is above
what can be tolerated by the material (Patterson
1995:73). Experiments have demonstrated that
excessive temperature is the prime agent in fracturing stone materials, and exposing lithics to
“relatively low temperatures” (defined as 525° C),
even for a prolonged period (8 days!), can fail to
induce fracturing (Mercieca 2000:43). Like color
change, the threshold for heat-induced fracture
is variable depending on the type of raw material
(Patterson 1995:74-75). For instance, in a “pilot
study” for this experiment I placed two types of
Texas chert and a flake of Connecticut Valley basalt in the hot coal bed of my fireplace and collected the samples the following morning. One
piece of Texas chert fractured into several fragments and the other developed extensive surface
crazing but remained whole. The Connecticut Valley basalt was perceivably unaffected. Specimen
size also influences fracturing, whereas as volume
increases the temperature thresholds to initiate
fracturing decrease (Mercieca 2000:45; Mercieca
and Hiscock 2008:2636). Experiments have also
demonstrated that lithic samples which were
soaked in water prior to being heated shattered
more frequently than dry specimens, suggesting that moisture movement plays a significant
role in heat-induced lithic fracture. Interestingly,
Mercieca (2000:45) found there was very little
difference in the temperature required to initiate
cracking between a wet and dry group of raw material, a phenomenon that remains unexplained.
Pot-lid fractures result in the detachment of a
small round flake, referred to as a “pot-lid” that
pops off the surface of a rock and leaves a pitted scar or negative impression on the surface of
the parent rock. These types of fractures are the
result of differential thermal expansion and contraction of material within the stone (Neubauer
2018:687-688). In some cases, heat-induced potlid fracturing may also be influenced by previous
internal fracture damage from flintknapping. For
instance, Patterson (1995: 74) observed large
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pot-lid scars near the bulb of percussion that
developed during heat treatment of chert flake
blanks and hypothesized that these scars may
have been caused by internal fracturing that resulted from the force used to detach the flakes
from the original piece of raw material.
Finally, thermal alterations to lithic material
may consist of surficial damage such as crazing
and scaling. Crazing is defined as irregular hairline surface cracks, typically forming a network
of closed polygons, that are attributed to material shrinkage (Neubauer 2018:686; Patterson
1995:75). Crazing may be the result of exposure
to low heat for short durations of time and may
develop before discoloration of a lithic material is
evident (Neubauer 2018:686). Scaling consists of
surficial pitting that varies in size and deepness
but is defined by a curvilinear shape. Scales may
develop into pot-lid detachments (Bustos Pérez
and Baena Preysler 2016:4) and in a sense can be
considered partial pot-lid fractures.
Methods and Materials
The following section describes the methods and
materials used in the heat exposure experiment.
Lithic Raw Materials
Six lithic raw-material types that are commonly
found on Pre-Contact archaeological sites in the
Northeast were used in this experiment. These
include two varieties of Normanskill chert from
New York, and two varieties of Blue Hills rhyolite, Braintree hornfels, and cobble quartz from
Massachusetts and Rhode Island. Aside from the
quartz, all samples were non-artifacts collected
near locations of known Pre-Contact quarries
(Figure 1). The quartz was collected as non-cultural cobbles from beaches along southeastern
Massachusetts and/or southern Rhode Island.
Normanskill chert is a fine-grained sedimentary
rock that outcrops within the shale beds of the
Hudson Valley in New York. This material exhibits
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Figure 1. Source locations for the raw materials used in the experiment.

Figure 2. Dark-greenish gray Normanskill chert. Detailed image is shown at 15x magnification.
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Figure 3. Medium dark gray to dark gray Normanskill chert. Detailed image is shown at 15x magnification.

a smooth texture with a dull to waxy luster. Color variations include green, greenish-black, black,
bluish-green, dark olive green, grayish-green, dark
gray, and red (Brockman and Keegan 2016:74-75;
Hammer 1976:52; Wray 1948:34-35). The samples of Normanskill chert used in this experiment
were collected at an active crushed stone quarry
at the eastern base of West Athens Hill in Athens, New York. A Paleoindian and Archaic period

quarry is located at the top of the hill (Funk 2004).
Throughout the Northeast, Normanskill chert was
used for projectile points and other flaked tools
for the duration of the Pre-Contact period. The
varieties of Normanskill chert used in this experiment were dark greenish-gray (Munsell color 5G
4/1) and medium dark gray to dark gray (Munsell
color N3.5) (Figures 2 and 3).

Figure 4. Brownish-gray Blue Hills rhyolite. Detailed image is shown at 15x magnification.
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Figure 5. Reddish-gray Blue Hills rhyolite. Detailed image is shown at 15x magnification.

Blue Hills rhyolite is a relatively fine-grained volcanic that outcrops in numerous places within the Blue Hills Range to the south of Boston.
Pre-Contact quarrying of Blue Hills rhyolite occurred at several locations over a continuum that
extends back at least 8,000 years to the end of
the Early Archaic period when this material was
used to produce bifurcate-base points (Ritchie
and Gould 1985:45). Projectile points and other
flaked tools made of Blue Hills rhyolite are a common occurrence on Pre-Contact sites throughout
southeastern New England. Rhyolites from the
Blue Hills range in color from blue gray, to purple,
to tan. Rhyolite textures range from fine-grained
and aphanitic to medium-grained and porphyritic
(Boudreau 2016: 159). Rhyolites used in this experiment were brownish gray (Munsell color 5YR
4/1) and grayish-red (5R 4/2) (Figures 4 and 5).
Braintree hornfels is a fine-grained, silicified siltstone formed by the intense metamorphism by
heat and recrystallization of Braintree Argillite
along a contact zone with a series diabase dikes
and Quincy granite. Two varieties of hornfels,
Braintree hornfels and Braintree slate, outcrop in
the vicinity of Massachusett Hill in the Blue Hills
Range. The distinction between the slate and

hornfels is the result of different grades of metamorphism that was likely dependent on their
distance from the contact zone. These materials
vary from fine-to-medium grained and have a
color range of black, charcoal gray, and greenish gray on fresh surfaces (Bowman and Zeoli
1977:36; Ritchie and Gould 1985:40-42). Braintree slate was commonly used for groundstone
tools, including ulus, while Braintree hornfels was
used for projectile points and other flaked tools
since the Early Archaic period (Ritchie and Gould
1985:45). However, this material was most extensively quarried during the Middle and Late Woodland periods (Bowman and Zeoli 1977). Hornfels,
presumably from the Massachusett Hill locale,
was the dominate raw material used to make
Middle Woodland Jack’s Reef points in eastern
Massachusetts and Rhode Island (Strauss 1992).
The hornfels used in this experiment was greenish-gray (Munsell color 5GY 6/1) (Figure 6), an attribute that is usually associated with Braintree
slate. However, due to the excellent conchoidal
fracture properties of the sample, this material
was classified as Braintree hornfels.
Quartz is a crystalline mineral that is widely distributed across the region. Quartz was used to

Zoto

The Effects of Fire on Select Lithic Materials

43

Figure 6. Braintree hornfels. The detailed image is shown at 15x magnification.

Figure 7. Cobble quartz. The detailed image is shown at 15x magnification.

produce flaked tools such as projectile points and
scrapers throughout the Pre-Contact period (e.g.,
Barber 1981; Zoto 2017, 2019). Quartz used in
this experiment was gathered from a bucket of
waste flakes from my own flintknapping endeavors and was likely obtained as cobbles from Sandy

Neck along Cape Cod Bay or the southern end of
Conanicut Island at the mouth of Narragansett
Bay. The quartz flakes used in this experiment
were very light gray (Munsell color N8). Some examples had clear crystal inclusions (Figure 7).
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Fire and Fuels

Procedure

The heat source for this experiment was an
open-air campfire, chosen to best mimic hearth
features at Pre-Contact archaeological sites. The
horizontal dimensions of the fire were 60 cm
east-west and 55 cm north-south. Fuel for the fire
was comprised of sticks of oak, sassafras, and holly, all of which were collected from a residential
yard on Cape Cod where the experiment was conducted. Following Bustos-Pérez and Baena Preysler (2016) no wood greater than 7 cm in diameter was used. This size selection was intended
to mimic firewood collection practices of foraging
groups that lacked metal tools such as saws and
axes to facilitate firewood preparation. Branches
and sticks that could not be broken by hand or
foot were not used. It was estimated that ninety
percent (90%) of the wood used was 2 cm or less
in diameter. Tinder consisted of dried grasses and
oak leaves. The fire was ignited with a wooden
safety match. Accelerants were not used.

Twelve flakes of each lithic raw material, for a total of 72 flakes, were made for this experiment.
Flakes were categorized by size into large (greater
than 3 cm in maximum dimension) and small (less
than 3 cm in maximum dimension) classes. To facilitate identification throughout the experiment,
each flake was labeled with a number 1 through
72 using a permanent Sharpie-brand marker. The
pre-burn size, color, and weight were recorded for
each flake. The flakes were then assigned to 10
groups that were placed at different locations, or
stations, in proximity to the fire during the experiment. Four groups consisted of one large flake of
each of the six lithic material types. Another four
groups were comprised of one small flake of each
material type. The two groups that were placed
directly within or were buried beneath the fire
were comprised of 12 flakes representing both
size classes and all six raw material types.

Equipment
The fire temperature and that of the adjacent
flake locations were measured using a Cen-Tech
infrared thermometer made by the Sean and
Stephen Corporation in Taipai, Taiwan. This instrument measures temperature using a 650 nm
wavelength Class II laser. It is capable of recording temperatures up to 538° C (1000° F). Prior to
the experiment the accuracy of the thermometer
was tested on the surfaces of an oven and refrigerator that were set to known temperatures. In
each case the instrument proved to be accurate
within a few degrees.
Lithic material color was recorded using a new
Munsell Rock Color Book. Pre-burn and post-burn
photographs were taken of each flake using a Xenvo 15x Macro Lens and a 12-megapixel iPhone
7 camera.

The burn area was prepared by excavating a
1-meter-by-2-meter unit to a depth of 5 cm below ground surface. The five flake groups were
then laid out at five stations. These were directly
beneath the fire, directly adjacent to the edges
of the fire, and 50 cm to the east and west of the
fire’s edge (Figures 8). These flakes were then
buried with backdirt from the unit, which consisted of a brown (Munsell color 10YR 4/3) loamy
sand that was slightly damp and contained some
small gravel. The buried stations consisted of the
mixed size flake group directly beneath the fire,
large flakes directly west and 50 cm further to
the west of the fire, and small flakes directly east
and 50 cm further to the east of the fire. In an
attempt to minimize the effects of the prevailing
winds throughout the course of the experiment,
the same system was used to lay out flake groups
on the ground surface, except small flakes were
placed west of the fire and large flakes to the east.
The fire was lit and allowed to burn for three hours
with wood fuel added every few minutes to maintain a constant flame. The fire had an average
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Figure 8. Plan view map showing the locations of the flake stations.

height of 25-30 cm and a maximum height of 50
cm (Figure 9). At the end of the three hours, the
fire was allowed to naturally burn out and cool
for 1.25 hours before the flakes were collected.
The ash pile left by the fire was 60-by-62 cm in
diameter and 16 cm in height.
The temperature of the fire and the surface flake
stations was measured every 15 minutes using
the infrared thermometer. Temperatures of the
buried stations were not recorded because of
equipment limitations. The thermometer laser
was shot at a low angle to minimize the influence
of heated air emitted from the fire. The temperature at each flake station was measured by focusing the laser on each visible flake. .The temperature of the fire was measured by focusing on the
area of coals near its center. Air temperature and
wind speed were monitored less regularly. The
weather was mostly sunny, and the air temperature climbed from 11° C to 13° C over the course
of the experiment. The wind was generally blowing from the west and northwest at speeds between 5 and 10 mph which increased to 10 to 15
mph by the end of the experiment.

Figure 9. Representative photograph of the fire in
progress.

Results
The average and maximum temperatures varied
substantially between flake stations. Temperatures also fluctuated significantly over the course
of the experiment at the flake stations directly
adjacent to the fire (Stations 2 and 4). The fire
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maintained a temperature of more than 538°
(1000° F), the maximum temperature that could
be recorded by the infrared thermometer for the
full three hours that it was allowed to burn. The
temperature remained above this level until fuel
had stopped being added to the fire and the ash
pile slowly cooled. The average and maximum
temperatures at each surface station are presented in Table 1. The maximum temperatures of the
buried flake stations are unknown.

a flake detached from the ventral surface, which
was faced away from the fire. The dorsal side of
this flake was heavily sooted. The remainder of
the flakes remained whole. None of the flakes exhibited pot-lid fractures, which may be related to
the dryness of the flakes that were used in this
experiment. It should be noted that the raw materials used were stored indoors for more than
a year prior to conducting this experiment and
were significantly dry.

After the fire cooled, the flakes were collected
and gently dry-brushed. The colors, weight, and
number of pieces (if fractured) for each flake
were recorded. The complete results of the experiment are presented in Appendix 1.

Color changes were relatively consistent for the
flakes within the fire at station 3. The larger dark
greenish gray (Munsell color 5G 4/1) Normanskill chert flake transformed into a grayish black
(Munsell color N2) and developed a glossy sheen
(Figure 10). The smaller flake of this material
changed color only slightly, becoming a lighter
greenish-gray (Munsell color 5G 5/1). Both medium dark gray to dark gray (Munsell color N3.5)
Normanskill chert flakes transformed to a grayish-black (Munsell color N2). The larger of the
two specimens developed a glossy sheen (Figure
11). Similar color transformation was observed in
both varieties of Blue Hills rhyolite. The larger of
the two brownish-gray (Munsell color 5YR 4/1)
rhyolite flakes turned grayish-black (Munsell color N2) and developed a glossy sheen (Figure 12).
The smaller brownish-gray rhyolite flake turned a
dark gray (Munsell color N3). The two flakes of the
grayish-red (Munsell color 5R 4/2) rhyolite turned
dark gray (Munsell color N3) (Figure 13), although
a portion of the larger flake remained close to the
original color but was lighter in shade (Munsell
color 5YR 5/2 pale brown). Similarly, the Braintree
hornfels flakes also turned dark gray (Munsell color N3), although the larger flake was mottled with
olive gray (Munsell color 5Y 5/2) (Figure 14). The
quartz also transformed to a grayish-black (Munsell color N2) and was sometimes mottled with
yellowish-brown (Munsell color 10YR 5/4). These
flakes also exhibited a glossier luster (Figure 15).

Generally, only those flakes that were in direct
contact with the fire were affected by heat exposure, although the results varied by raw material. Flakes that were directly adjacent to the fire
were only altered along their edges that were in
direct contact with hot coals at some point during
the experiment. The buried flakes and those that
were at stations 50 cm away from the edge of the
fire were completely unaltered. When recovering
the flakes directly below the fire the soil was hot
to the touch but not quite smoldering and had
a very strong earthy odor. Temperature readings
taken on these flakes during recovery reached a
maximum temperature of 61° C.
Table 1. Temperatures at each flake station.
Station

Average
Temp.

Maximum
Temp.

1 (50 cm west of fire)

25° C

40° C

2 (adjacent west)

98° C

417° C

3 (within fire)

484° C

>538° C

4 (adjacent east)

112° C

352° C

5 (50 cm east of fire)

34° C

43° C

Recorded heat alterations for the flakes that were
within the fire mainly included sooting or blackening and/or color change. One of the Blue Hills
rhyolite flakes fractured into two fragments when

Overall, the pre- and post-burn weights of the
flakes were identical. Only three (4%) of the
flakes exhibited changes in their weight and the
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Figure 10. Dark greenish gray Normanskill chert preand post-burn.

Figure 11. Medium dark to dark gray Normanskill
chert pre- and post-burn.

Figure 12. Brownish-gray Blue Hills rhyolite pre- and
post-burn.

Figure 13. Grayish-red Blue Hills rhyolite pre- and
post-burn.

Figure 14. Braintree hornfels pre- and post-burn.

Figure 15. Cobble quartz pre- and post-burn.

maximum difference was two one-hundredths of
a gram. The lack of weight changes is also likely
due to the dryness of the flakes used. The minute
differences in some of the weights could possibly
be the result of errors with the scale.

change. In this experiment, only flakes that were
in direct contact with fire or hot coals were altered in any way. Much of the color change appears to be related to sooting or blackening of the
surface of flakes that were in direct contact with
flames and/or hot coals. Sooting is a relatively
common occurrence on lithic materials that are
exposed to fire. This phenomenon is the product of carbon-based residues that adhere to the
stone surface during the incomplete combustion
of carbon-based fuels (Neubauer 2018: 688). Interestingly, an attempt to wash the sooting off

Discussion
This experiment demonstrated that the most
common way this sample of lithic materials from
the Northeast were altered by short term, unintentional heat exposure was by color and luster
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the flakes at the end of the experiment was unsuccessful, and it is unclear how long they would
remain sooted in an archaeological context. Color changes other than sooting were also apparent. The portions of the rhyolite flakes that were
not sooted generally became lighter. In contrast,
the burned hornfels samples became darker in
color. None of the flakes in this experiment exhibited reddening. Differences in heat-induced
color change between lithic types have been
demonstrated in other studies of raw materials
from the Northeast. For example, Boulanger and
Hathaway’s (2006: 55-56) study of Vermont lithics found that Mount Independence chert was
more resistant to heat-induced color change than
samples of Hathaway chert. Lavin’s (1983) study
of Normanskill and other cherts from the Hudson and Delaware valleys yielded similar results.
Together, these results suggest that while color change is a common effect of heat exposure,
there is little consistency in the degree or type
of alteration. In this experiment, the larger flakes
were more greatly affected than the smaller specimens regardless of the raw material type. Other
studies have found size to be a contributing factor
to the differential effects of heat on samples of
the same lithic material. For instance, Mercieca
(2000: 44) found that larger lithic specimens were
more prone to heat-induced fracture than smaller ones. Domanksi and Webb (2007: 158) equate
size related differences in the effects of heat to
the way heat moves through an object. Heat is
more slowly and evenly distributed in smaller
pieces of stone and therefore smaller and thinner
pieces are more likely to survive the heat-treating
process (Domanski and Webb (2007: 158). Unfortunately, neither of these studies discusses size in
relation to color change. However, the results of
this experiment suggest that size also influences
the degree of color change when lithics are heated.
The consistency in the pre-burn and post-burn
weights of the flakes, and the lack of potlid fractures in this experiment may be related to the lack
of moisture within the lithic material. For example, Mercieca (2000: 44) noticed significant weight
differences in the pre-and-post-burn weights of a
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subset of her experimental assemblage that was
soaked in water prior to being exposed to heat.
In contrast, there were no pre- and post-burn
weight differences in her dry sub-assemblage
(Mercieca 2000: 44). Potlid fractures are linked to
the differential heating and pressure release from
within a lithic material (Neubauer 2018: 688) and
although they have not been explicitly connected
with moisture content it is suspected that moisture plays a role in their formation.
The fact that none of the buried flakes, including
those directly beneath the fire, were altered in
any way suggests that buried artifacts (at least
those made of the lithic materials tested here)
may not be altered by fires made by subsequent
occupants of the same site. The evaluation of
this hypothesis requires further testing that accounts for differences in soil moisture, the placement of multiple fires in the same location (i.e.
reuse of the hearth), and fires of various intensity. Forest-fire experiments have demonstrated
that moisture of the forest floor plays a significant
role in subterranean heating. Hartford and Frandsen (1992) found that duff that contained more
than 20% moisture and was subjected to burning,
barely warmed the mineral soil 4 to 7 cm below
the duff/mineral horizon interface. In contrast,
dry duff (containing less than 20% moisture)
burned independently from the fire and heated
the mineral horizon to above 300° C (Hartford
and Frandsen 1992: 142). Since other research
has suggested buried artifacts can be altered by
heat (e.g. Vaquero and Pastó 2001), the negative
results of this experiment may suggest raw material is a factor in the degree buried artifacts are affected or that longer durations of heat exposure,
like those used for intentional heat treatment,
are necessary to alter buried materials. Alternatively, repeated fires of varying intensities and
size in the same location may produce different
results. It is possible that the initial heating in this
experiment caused internal fractures that could
be magnified during repeated heat exposure.
Testing this hypothesis would require repetition
of this experiment using the same flakes and flake
group layouts. All materials from the experiment
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have been retained and future work with the assemblage is possible.
Conclusion
In conclusion, this experiment indicates that
some of the lithic materials commonly used for
Pre-Contact stone tool production in the Northeast will variably respond to unintentional, shortterm heat exposure. Importantly, this study
demonstrates that the lithic materials used in
this experiment had to come into direct contact
with the fire or hot coals to become visibly altered. Flakes that were within 50 cm of the edge
of the campfire were left unaffected by the heat.
Artifacts that were buried 5 cm below the fire
were warmed but temperatures did not reach
a level where visible alterations to the material
occurred. Collectively, these data suggest that for
the lithic materials used in this experiment to be
visibly affected by fire they must be in direct contact with the flame or coals.
The results were limited to the raw materials
used in this experiment. Other varieties of chert,
rhyolite, and quartz may respond variably to heat
exposure due to differences in crystalline structure and mineral composition. Regionally used
toolstones like argillite and quartzite may also
be differentially affected by short-term heat exposure. As stated above, the study results were
also limited by the duration, size, and intensity
of the fire. Repeated burning, longer exposure or
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more intense heat may have cumulative effects
on these materials resulting in different color and
luster changes or fracturing. The results may also
vary under different moisture conditions of both
the lithics and soil matrix. Elevated moisture content within the lithic material may result in an
increased likelihood of fracturing. In contrast, increased soil moisture will decrease the probability that objects contained within the soil will be
affected by surface burning. The intentional heat
treatment of these materials for knappability purposes may also produce different results as heat
treatment typically involves much longer spans
of heat exposure. Future experimentation with
the materials tested here and other lithic types
would be beneficial to understanding the effects
of heat on lithic materials and archaeological site
formation in the Northeast.
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Appendix 1. Results of the experiment.
Flake #

Raw Material

Length
(mm)

Weight
(g)

Pre-burn color

Flake
Station

Position

Post-burn color

3

Normanskill
chert

30

2.45

Dark Greenish Gray
(5G 4/1)

1

buried

Dark Greenish Gray (5G
4/1)

12

Normanskill
chert

18

0.34

Dark Greenish Gray
(5G 4/1)

1

surface

Dark Greenish Gray (5G
4/1)

18

Normanskill
chert

33

4.13

Medium Dark GrayDark Gray (N3.5)

1

buried

Medium Dark GrayDark Gray (N3.5)

24

Normanskill
chert

16

0.28

Medium Dark GrayDark Gray (N3.5)

1

surface

Brownish Gray (5YR
4/1)

29

Blue Hills
rhyolite

41

4.58

Brownish Gray (5YR
4/1)

1

buried

Brownish Gray (5YR
4/1)

34

Blue Hills
rhyolite

15

0.87

Brownish Gray
(5YR 4/1)

1

surface

Brownish Gray (5YR
4/1)

40

Blue Hills
rhyolite

39

4.14

Grayish Red (5R 4/2)

1

buried

Grayish Red (5R 4/2)

45

Blue Hills
rhyolite

22

1.12

Grayish Red (5R 4/2)

1

surface

Grayish Red (5R 4/2)

49

Quartz

35

4.29

Very Light Gray (N8)

1

buried

Very Light Gray (N8)

56

Quartz

17

1.01

Very Light Gray (N8)

1

surface

Very Light Gray (N8)

66

Massachusett
hornfels

47

11.5

Greenish Gray (5GY
6/1)

1

buried

Greenish Gray (5GY
6/1)

72

Massachusett
hornfels

15

0.77

Greenish Gray (5GY
6/1)

1

surface

Greenish Gray (5GY
6/1)

6

Normanskill
chert

30

2.16

Dark Greenish Gray
(5G 4/1)

2

buried

Dark Greenish Gray (5G
4/1)

10

Normanskill
chert

10

0.19

Dark Greenish Gray
(5G 4/1)

2

surface

Dark Greenish Gray (5G
4/1)

16

Normanskill
chert

54

7.52

Medium Dark GrayDark Gray (N3.5)

2

buried

Medium Dark GrayDark Gray (N3.5)

21

Normanskill
chert

17

0.67

Medium Dark GrayDark Gray (N3.5)

2

surface

Medium Dark GrayDark Gray (N3.5)

25

Blue Hills
rhyolite

42

8.42

Brownish Gray (5YR
4/1)

2

buried

Brownish Gray (5YR
4/1)

31

Blue Hills
rhyolite

23

1.09

Brownish Gray (5YR
4/1)

2

surface

Brownish Gray (5YR
4/1)

37

Blue Hills
rhyolite

38

8.17

Grayish Red (5R 4/2)

2

buried

Grayish Red (5R 4/2)

44

Blue Hills
rhyolite

26

2.34

Grayish Red (5R 4/2)

2

surface

Grayish Red (5R 4/2)

53

Quartz

29

3.79

Very Light Gray (N8)

2

buried

Very Light Gray (N8)

59

Quartz

22

1.05

Very Light Gray (N8)

2

surface

Very Light Gray (N8)
with area of 5YR 6/4
Light Brown

61

Massachusett
hornfels

52

12.53

Greenish Gray (5GY
6/1)

2

buried

Greenish Gray (5GY
6/1)

71

Massachusett
hornfels

14

0.41

Greenish Gray (5GY
6/1)

2

surface

Brownish Gray (5YR
4/1)

4

Normanskill
chert

36

6.33

Dark Greenish Gray
(5G 4/1)

3

buried

Dark Greenish Gray (5G
4/1)

5

Normanskill
chert

36

2.49

Dark Greenish Gray
(5G 4/1)

3

surface

N2 Grayish Black

7

Normanskill
chert

17

0.71

Dark Greenish Gray
(5G 4/1)

3

buried

Dark Greenish Gray (5G
4/1)

Comments

possibly broken
during collection?
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Raw Material

Length
(mm)

Weight
(g)

Pre-burn color

Flake
Station

Position

Post-burn color

11

Normanskill
chert

16

0.31

Dark Greenish Gray
(5G 4/1)

3

surface

5G 5/1 Greenish Gray

15

Normanskill
chert

37

3.34

Medium Dark GrayDark Gray (N3.5)

3

surface

N2 Grayish Black

17

Normanskill
chert

53

7.88

Medium Dark GrayDark Gray (N3.5)

3

buried

Medium Dark GrayDark Gray (N3.5)

19

Normanskill
chert

19

0.69

Medium Dark GrayDark Gray (N3.5)

3

surface

N2 Grayish Black

20

Normanskill
chert

17

0.38

Medium Dark GrayDark Gray (N3.5)

3

buried

Medium Dark GrayDark Gray (N3.5)

26

Blue Hills
rhyolite

47

12.12

Brownish Gray (5YR
4/1)

3

buried

Brownish Gray (5YR
4/1)

27

Blue Hills
rhyolite

53

19.11

Brownish Gray (5YR
4/1)

3

surface

N2 Grayish Black

32

Blue Hills
rhyolite

17

0.72

Brownish Gray (5YR
4/1)

3

buried

Brownish Gray (5YR
4/1)

36

Blue Hills
rhyolite

26

1.33

Brownish Gray (5YR
4/1)

3

surface

N3 Dark Gray

41

Blue Hills
rhyolite

43

11.21

Grayish Red (5R 4/2)

3

surface

5YR 5/2 with area of
N3 Dark Gray

42

Blue Hills
rhyolite

28

1.75

Grayish Red (5R 4/2)

3

surface

N3 Dark Gray

43

Blue Hills
rhyolite

25

1.61

Grayish Red (5R 4/2)

3

buried

Grayish Red (5R 4/2)

48

Blue Hills
Rhyolite

57

14.59

Grayish Red (5R 4/2)

3

buried

Grayish Red (5R 4/2)

50

Quartz

32

6.84

Very Light Gray (N8)

3

buried

Very Light Gray (N8)

52

Quartz

26

4.17

Very Light Gray (N8)

3

surface

N2 Grayish Black with
area of 10YR 5/4 Moderate Yellowish Brown

55

Quartz

17

1.73

Very Light Gray (N8)

3

surface

N2 Grayish Black

58

Quartz

13

0.51

Very Light Gray (N8)

3

buried

Very Light Gray (N8)

62

Massachusett
hornfels

44

5.89

Greenish Gray (5GY
6/1)

3

buried

Greenish Gray (5GY
6/1)

64

Massachusett
hornfels

24

2.72

Greenish Gray (5GY
6/1)

3

surface

N3 Dark Gray mottled
with 5Y 5/2 Olive Gray

67

Massachusett
hornfels

23

0.94

Greenish Gray (5GY
6/1)

3

buried

Greenish Gray (5GY
6/1)

70

Massachusett
hornfels

19

1.03

Greenish Gray (5GY
6/1)

3

surface

N3 Dark Gray

2

Normanskill
chert

27

2.04

Dark Greenish Gray
(5G 4/1)

4

surface

Dark Greenish Gray (5G
4/1) with small area of
5Y 4/1 Olive Gray

8

Normanskill
chert

17

0.48

Dark Greenish Gray
(5G 4/1)

4

buried

Dark Greenish Gray (5G
4/1)

14

Normanskill
chert

23

1.03

Medium Dark GrayDark Gray (N3.5)

4

surface

Medium Dark GrayDark Gray (N3.5)

22

Normanskill
chert

17

0.49

Medium Dark GrayDark Gray (N3.5)

4

buried

Medium Dark GrayDark Gray (N3.5)

28

Blue Hills
rhyolite

49

9.32

Brownish Gray (5YR
4/1)

4

surface

Brownish Gray (5YR
4/1)

35

Blue Hills
rhyolite

21

0.35

Brownish Gray (5YR
4/1)

4

buried

Brownish Gray (5YR
4/1)

39

Blue Hills
rhyolite

40

2.86

Grayish Red (5R 4/2)

4

surface

Grayish Red (5R 4/2)
with area of 5YR 5/2
Pale Brown

Comments

glossy sheen

heavily sooted/
glossy sheen

Broken into two
fragments
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Length
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(g)

Pre-burn color

Flake
Station
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Position

Post-burn color

46

Blue Hills
rhyolite

17

0.63

Grayish Red (5R 4/2)

4

buried

Grayish Red (5R 4/2)

51

Quartz

27

4.66

Very Light Gray (N8)

4

surface

Very Light Gray (N8)
with small area of 5YR
6/4 Light Brown

60

Quartz

17

0.69

Very Light Gray (N8)

4

buried

Very Light Gray (N8)

63

Massachusett
hornfels

23

1.7

Greenish Gray (5GY
6/1)

4

buried

Greenish Gray (5GY
6/1)

68

Massachusett
hornfels

19

0.54

Greenish Gray (5GY
6/1)

4

buried

Greenish Gray (5GY
6/1)

1

Normanskill
chert

27

1.15

Dark Greenish Gray
(5G 4/1)

5

surface

Dark Greenish Gray (5G
4/1)

9

Normanskill
chert

15

0.12

Dark Greenish Gray
(5G 4/1)

5

buried

Dark Greenish Gray (5G
4/1)

13

Normanskill
chert

32

1.09

Medium Dark GrayDark Gray (N3.5)

5

surface

Medium Dark GrayDark Gray (N3.5)

23

Normanskill
chert

16

0.32

Medium Dark GrayDark Gray (N3.5)

5

buried

Medium Dark GrayDark Gray (N3.5)

30

Blue Hills
rhyolite

29

3.65

Brownish Gray (5YR
4/1)

5

surface

Brownish Gray (5YR
4/1)

33

Blue Hills
rhyolite

20

0.43

Brownish Gray (5YR
4/1)

5

buried

Brownish Gray (5YR
4/1)

38

Blue Hills
rhyolite

35

2.5

Grayish Red (5R 4/2)

5

surface

Grayish Red (5R 4/2)

47

Blue Hills
rhyolite

16

1.69

Grayish Red (5R 4/2)

5

buried

Grayish Red (5R 4/2)

54

Quartz

26

2.26

Very Light Gray (N8)

5

surface

Very Light Gray (N8)

57

Quartz

12

0.45

Very Light Gray (N8)

5

buried

Very Light Gray (N8)

65

Massachusett
hornfels

24

1.31

Greenish Gray (5GY
6/1)

5

surface

Greenish Gray (5GY
6/1)

69

Massachusett
hornfels

19

1.06

Greenish Gray (5GY
6/1)

5

buried

Greenish Gray (5GY
6/1)
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